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copper oxide was very dark brown, not black. Tests performed 
on the oxide showed it to be free from impurity. 

A saturated solution of purified copper sulphate (14*5°) was 
diluted with an equal volume of distilled water, and to the cold 
solution was added a cold (14*5°) solution of pure sodium carbonate 
(10 per cent.). The precipitate was allowed to remain for twenty- 
four hours, and then washed on a Buchner funnel with distilled 
water until free from sulphate. The precipitate, on solution, con- 
tained no sulphate. It was dried in a steam-oven at 96° until its 
weight was constant. 

Table III. 

CuO 
per 

The average composition of the precipi- cent ' 

tate was 72-98 

13Cu0,5C0j, 9H,0 requires 73-02 

Pickering’s compound 8Cu0,3C0 2 ,6H 2 0 

requires ... ... ... ... 72-62 

The above percentages give the formula: 


CO, 

H,0 

Total 

per 

per 

per 

cent. 

cent. 

cent. 

15-46 

11-89 

100-33 

15-54 

11-44 

100-00 

15-06 

12-32 

100-00 


13*07CuO,5CO !> 9*40H,O. 


The Basic Carbanate } 2CuC0 3 ,5Cu(0II) 2 or 7Cu0,2C0o,5H 2 0. 

A solution of pure copper sulphate, saturated at 14*5°, was 
diluted with an equal quantity of distilled water, and to this solu- 
tion was added a solution containing 5 per cent, of sodium 
carbonate and 5 per cent, of sodium hydrogen carbonate. The 
carbonate solution was added with stirring until, on filtering a 
small portion, the filtrate gave no precipitate with it. The mix- 
ture was allowed to remain until next day, and was then filtered 
on a BUchner funnel and washed free from sulphate. This required 


Table IV. 



CuO 

CO, 

H,0 

Total 


per 

per. 

per 

per 

'o. 

cent. 

cent. 

cent. 

cent. 

i) Mean of three analyses 

75-90 

11-25 

12-78 

99-93 

>) Mean of four analyses 

75-48 

11-55 

13-18 

100-21 

9 Mean of three analyses 

75-39 

12-04 

12-S8 

100-31 

Mean 

75-59 

11-61 

12-95 

100-15 

CuCO,,5Cu(OH) s requires ... 

75-77 

11-98 

12-25 

100-00 


Stated as formulae the above results become : — 

(а) 7CuO,I-89CO a ,5-20HjO. 

(б) TCuOA-OSCO^SOJ^O. 

(c) 7CuO,2-01CO„5*28H I O. 

Mean : 7Cu0,l-94C0„5-29H,0. 

Theory : 7CuO,2-OOCO„5-OOH,0. 

F F 
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many hours, and usually extended until the next morning. The 
wet precipitate was then allowed to remain until the third day and 
dried in a steam-oven. The drying process never lasted less than 
six hours. 

Three separate preparations, (a), (b), and (c), were made. The 
analyses of these preparations are shown in table IV (p. 721). 

Summary. 

Examination of a number of samples of commercial copper 
carbonate gave evidence to show that the statement that it has 
the same composition as malachite is erroneous. 

An attempt has been made to prepare a basic copper carbonate 
of approximately constant composition from pure materials. 

A new basic copper carbonate, 2CuC0 3 ,5Cu(0H) 2 or 
7Cu0,2C0 2 ,5H 2 0, 

is described. 

The Chemical Laboratories, 

Government College. Lahore. [Received, April 25M, 1918.] 


LXV . — A Study of some Derivatives of Berbenne 
Closely Allied to Derivatives of Cryptopine. 

By William Henry Perkin, jun. 

The close relationship which exists between berberine and crypto- 
pine has been discussed on more than one occasion (compare T., 
1916, 109, 833, 841; this vol., p. 493), and it has been pointed 
out that, if the formulas of the alkaloids, or better still of their 
quaternary salts, are written side by side, it is readily seen that 
the difference between the two is, in the main, the presence of the 
A -methyl group in cryptopine and its absence in the berberine 



Berberine. Cryptopine. 
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Berber ini urn chloride. 


MeO; 

MeO! 


/ 

CH 


< 



■CH, 


CH, 

JL 


O — NMeCl 
OH, 


\/\oh/ 


iaoCryptppine chloride. 


molecule, and the fact that the positions of the two methoxy-gronps 
arid the methylenedioxy-group are reversed in the two formulae. It 
was further pointed out that the alkaloid of the berberine type 
which actually corresponds with cryptopine is cptberberinium 
hydroxide, 

GR 6h 


C N*OH 


Oil, 

/ 

2 

eptBerberinium hydroxide. 

mi the conversion of cryptopine into this interesting alkaloid has 
recently been described (this vol., p. 493). The problem which had 
to be solved in attempting the preparation of e/wberberine from 
cryptopine was essentially the discovery of some method which 
would render possible the removal of the N -methyl group from the 
latter alkaloid, and this difficult step was ultimately accomplished 
by heating fsocryptopine chloride at 280°, when methyl chloride 
was eliminated according to the scheme : 


Me()/ Y 
Med Jv 

XIH 


«o/\/ I 


c H * 

CH PH 

II ? 2 

C — KMeCl 


eO. 


woCryptopine chloride. 


CH 0 




/ 

CH p„ 

JL ? ’ 

K()( >■ 

n ch/ 

Dihydroanbydrocpiberberinc. 


6 dihydroanhydroepiberberine obtained in this way served as 
J principal source from which a considerable number of deriv- 
es of e/Lberberine were subsequently obtained and examined. 

F F 2 
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The obiect of the present investigation was to accomplish ft, 
reverse change, namely, to introduce an iY-methyl group into the 
berberine molecule in order to study derivatives of berberine which 
were similarly constituted to corresponding derivatives of crypto- 
nine and only differed from these in containing the two methoxy- 
groups and the methylenedioxy-group in the reversed positions. It 
was hoped that results might be obtained m this way that would 
confirm and amplify certain curious observations made during the 
study of the derivatives of cryptopine, and this has proved to he 

The^subst-ance most largely employed for the purposes of this 
investigation has been dihydroanhydroberberine* 

/\0Me 
1 ^lOMe 

Dihydroanhydroberberine. 

and the opportunity was taken to bring forward additional evidence 
in support of the identity and constitution of this important 

Dihydroanhydroberberine was first obtained by Gadamer (Arch. 
Pharm., 1905, 243, 35) during the course of a valuable investiga- 
tion into the action of alkalis on berberinium hydroxide. Gadamer 
showed that berberinium sulphate or hydroxide, when heated on 
the steam-bath with concentrated sodium hydroxide solution, under- 
goes simultaneous reduction and oxidation with the formation of 
dihydroanhydroberberine and oxyberberine : 


/\/ 

( ' H CH 

C — itoH 


ch 2 
/\h/ 

Berberinium 

hydroxide. 


/No 


CH 

ii V Hs 

C N 

CH, 


and 


/V 

CH l, 0 

II v° 

0 — N 


\/ I 


CHo 


JH 7 
' a 2 

Dihydroanhydro- 

berberine. 


/\jh/ 

Oxyberberine- 


* With regard to the nomenclature employed in this communication 
for berberine and its derivatives, compare this vol., p. 503. 
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According to Gadamer, dihy dr oanhy dr ob erb erine melts at 
165—167°, crystallises in deep yellowish-brown tablets, yields a 
hydrochloride, 0 ^ 0 ^ 04 ^ HCl,3HoO, and is readily oxidised oil 
exposure to the air to berberine. At a later date (Monatsh., 1910, 
31, 557), Faltis expressed the opinion that the reaction between 
berberinium hydroxide and sodium hydroxide was not analogous 
to the Cannizzaro reaction between aromatic aldehydes and alkali, 
but was similar to the change which Decker ( Ber ., 1903, 36, 2568) 
has observed to take place when quinoline methiodide is treated 
with an alkali : 

3C 9 H : N,MeI + 3NaOH = 2C fl H 6 ONMe + C 9 H 10 NMe + 3NaI + H 2 0. 

A’-Methyl- N-Methyltetra- 

quinolone. hydroquinoline. 

In other words, Faltis was of opinion that the substance which 
Gadamer had described as dihydro(anhydro)berberine was in reality 
tetrahydro(anhydro)berberine. That such a suggestion could have 
been made is remarkable, for, with the exception of almost identical 
melting points (168 — 170°), there are scarcely any points of 
resemblance between dihydroanhydroberherine and tetrahydro- 
anhydroberberine. Tetrahydroanhydroberberine is colourless and 
gives colourless salts, of which the hydrochloride has the composi- 
tion C 20 H 21 O 4 N,HCl; dihydroanhydroberberine has a striking, 
yellowish-brown colour and yields a deep yellow hydrochloride, 
C> 0 H 1 9O 4 N,HCl,3H ; >O. The mistaken view which Faltis advanced 
is doubtless partly due to the fact that he used impure dihydro- 
anhydroberberine for his experiments, for he states (Joe. cit 
p. 567) that the material that he employed melted at 135 — 155°, 
whereas pure dihydroanhydroberberine melts at 166—168°. 

Faltis further makes the erroneous statement that there is no 
depression in melting point when equal quantities of dihydro- 
anhydroberberine and tetrahydroanhydroberberine are mixed, 
whereas the present author finds that such a mixture of the pure 
substances softens at 140 — 145°, and is completely melted at 152°. 
Faltis did not make any comparative analyses of dihydroanhydro- 
berberine and tetrahydroanhydroberberine, or he would have 
puspected that these substances could not be identical, since the 
ormer, C 20 H 19 O 4 N, contains 0=71*2, H = 5*6, whereas the latter, 
^qH 21 0 4 N, contains 0 = 70 8, H = 6’2, a difference quite easily 
letected by accurate analysis (compare p. 739). The only positive 
ividence which Faltis brings forward in support of his view that 
hese bases are identical is that they require approximately equal 
founts of iodine to oxidise them to berberine. A method of this 
Pud carried out under the conditions observed by Faltis would be 
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open to grave suspicion in any case, and is obviously quite value- 
less when impure material is employed in the determinations. - 

The contention that dihydroanhydroberberine and tetrahydro 
anhydroberberine are identical was subsequently dealt with by 
Gadamer (Arch. Phann ., 1910, 248, 670), who not only discussed 
in detail the points raised by Faltis and showed that they are 
groundless, but also brought forward further and convincing 
evidence that the substance described by him as dihydro(anhydro). 
berberine is in fact that substance. 

The results of the present investigation indirectly confirm the 
identity of dihydroanhydroberberine, and additional positive 
evidence has arisen from the observation that it is possible to grow 
crystals of this substance and also of tetrahydroanhydroberberine 
from acetone which are suitable for crystallographical examina- 
tion. The measurement of these crystals, which was kindly under- 
taken by Miss M. W. Porter (p. 741), clearly proves that these 
substances cannot possibly be identical. 

* In only one point does the experience of the author in connexion 
with dihydroanhydroberberine differ from the accurate statements 
of Gadamer. Gadamer frequently mentions that this base and its 
salts are easily oxidised by exposure to air and converted into 
berberine and its salts. The present author, on the other hand, 
cannot confirm this ready oxidisability. A specimen of the pure 
hydrochloride which had remained on porous porcelain in a drawer 
exposed to air for more than six months yielded the same analytics] 
results as before exposure, and the solution of a weighed quantity 
in water gave, on the addition of ammonia, a precipitate of dihydro- 
anhvdroberberine which was nearly the amount which should have 
been obtained from the pure hydrochloride (p. 740). If conversion 
of the hydrochloride into berberinium chloride had taken place 
during exposure, there would either have been no precipitate on 
the addition of ammonia or, in the event of partial change, a 
diminished yield. Again, a specimen of pure dihydroanhydro* 
berberine which had been several times recrystallised from acetone 
and melted at 167—168° was left on a watch-glass exposed to the 
air for six months without apparent change. At the end of this 
time, the specimen melted at the same temperature as before 
exposure and yielded the same analytical results, an experience 
which is in accord with the statement of Gadamer that a specimen 
of dihydroanhydroberberine, crystallised from ether, which he had 
prepared in 1902, still showed the same melting point in 1910 as 
when first prepared. It seems therefore clear that dihydroanhydro- 
berberine is not readily oxidised by contact with air, and this is in 
harmony with the behaviour observed in the analogous case of 
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dihydroanhydroeptberberine (this vol., p. 507), which also may be 
exposed to the air for a long time without apparent change. 


Dihydroanhydroberberine MrJhosulphate and its Conversion 
into A nhydromethylb erb trine , 

The basis of the experiments chronicled in the following pages 
is c Uhydroanhydroberbenne methosidphate (p. 743), 


; 


\/ 


CH • 


cHj 

6 — NMe,MeS0 4 


\/ I 


OH, 


' /X CH, / 


which is readily prepared by the direct combination of dihydro- 
anhydroberberine with methyl sulphate, and separates from methyl 
alcohol in brilliant yellow, orthorhombic prisms melting at 205°. 

The corresponding methiodide, C2oH 19 0 4 N>MeI (m. p. 215—220°), 
which is obtained from the methosulphate by precipitation with 
potassium iodide, had already been described by Freund and 
Fleischer (Armalen, 1915, 409, 231), who prepared it by the direct 
addition of methyl iodide to dihydroanhydroberberine. Dihydro - 
anhydroberberme methochloride , C 20 H 19 O 4 N,MeCl (m. p. 223°), 
obtained by digesting the iodide with water and silver chloride, 
separates from water, apparently with 5TLO, in pale yellow prisms. 
This methochloride has been made the subject of special inquiry 
on account of its close relationship to isocryptopine chloride 


(833).* 


'j 


iOMe 
a yOMe 

chY 

I! ^ 

0 — NMeCl 


/\/° 

CH PR 

II ? 1 

C NMeCl 


Cff 2 


CH. 


<X 


ch 2 


ch; 


Dihydroanhydroberberine 

methochloride. 


Meo/\/ 
Med I- 


CH. 

/ 


X/X CH 2 
vsoCryptopine chloride. 


These so closely allied quaternary chlorides exhibit, as was to be 
expected, great similarity in their properties and l ©actions. They 

* The numbers in brackets— thus (833)— refer to the paper on Cryptopine 
and Protopine (T„ 1916, 109, 815-1028). 
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are both characterised by sparing solubility in dilute hydrochloric 
acid, although dihydroanhydroberberine methochloride is mj>r e 
readily soluble both in water and dilute hydrochloric acid than 
/socryptopine chloride. 

Interesting results have been obtained from the study of the 
reduction of dihydroanhydroberberine methochloride, and these are 
described on p. 732. The behaviour of «*ocryptopine chloride under 
the same conditions has also been investigated, and will form the 
subject of a future communication. 

Anhydromethylberberine . — This interesting substance corre- 
sponds in its method of preparation and in it? properties with 
anhydrocryptopine (850), the relationship between the two sub- 
stances being at once evident when their formulae are written side 
by side: 


ch,<$ /N | 

\/\ 

Anhydromethylberberme. 


AoMe 

/> 


(V 

/\A 

1 H 

CH i 

ii V” 2 

C — NMe 

C — NMe 


Meo/V 

'CHICH, 

MeOl l 

Njh:ch 2 


>CH, 


Anhydrocryptopin-v 


Just as anhydrocryptopine results from the action of methyl- 
alcoholic potassium hydroxide on isocryptopine chloride, so dihydro- 
anhydroberberine methochloride yields anhydromethylberberme 
when it is decomposed by the same reagent: 


CH 


CH 0 

I 


v 


C — NMeCl 


CH. 


/n -ch/ 


K 


/\/ 

CH 

II ? Hs 

C — NMe 


/\ 


ch:ch. 


The process actually used in the preparation of most of the 
anhydromethylberberme required for the present investigation was 
'the direct decomposition of dihydroanhydroberberine methosulphate 
by boiling with methyl-alcoholic potassium hydroxide (p. 746). 

Anhydroinethylberberine , C 2 1 II 21 0 4 N, melts at 94 — 95° (anhydro- 
cryptopine at 110 — 111 0 ) and separates from methyl alcohol in 
pale yellow prisms. 

Like anhydrocryptopine, it is a rather weak base, since the 
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acetate, for example, is dissociated by water, but the salts with 
mineral acids are stable in the presence of excess of acid. It 
undergoes a curious change when its solution in methyl alcohol is 
slowly evaporated in contact with air, yielding, besides a large 
quantity of a brittle resin, a small amount of a crystalline sub- 
stance, C 21 H 21 0 7 N (p. 747), which melts at 153 — 155°, has no basic 
properties, and is probably a trioxyanhydromt tkylb erb trine con- 
taining the grouping : | 

/Y 

CO CH-OH 

I I 

C(OH)-NMe 

Y 

/\ch:ch 2 

In this respect, anhydromethylberberine appears to behave 
differently from anhydrocryptopine, since the latter, when boiled 
with methyl alcohol in contact with air, yields by the addition of 
methyl alcohol and simultaneous oxidation, large quantities of the 
two isomeric methoxyanhydrocryptopines (.4) and (B) (856), which 
contain the grouping : | 

/\/ 

*j H C'H-OMe 

C — ihle 

\/ 

I 

/' x -CH:CH i! 

It is, of course, possible that substances corresponding with the 
two modifications of methoxyanhydrocryptopine are contained in 
the resin which is the main product of the action of methyl alcohol 
and air on anhydromethylberberine, but attempts to isolate such 
substances in a crystalline condition have been unsuccessful. 

Reduction of Anhydromethylberberine. to ^-MetkyUsotetrahydro- 
anhjdroberberine (/?). — This reduction, represented by the scheme 


/\/ 


/\/ 

CH 1 

II V Ha 


^ ch 2 

ii i 

0 — NMe 


CH— NMe 

\/ 

I 


y 

1 

/Nhhch, 




F P* 
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corresponds exactly with the reduction of anhydrocryptopine (989) 
to anhydrodihydrocryptopine (B). The addition of hydrogen takes 
place readily when the solution of anhydromethylberberine i D 
dilute sulphuric acid is treated with sodium amalgam (p. 748), 
and, on adding ammonia, a base separates which melts at 112 — lljo 
and is identical with A T -methyK«otetrahydroanhydroberberine (It) 
which Pyman (T., 1913, 103 , 827) obtained from tetrahydro- 
anhydroberberine methobydroxide by evaporation under atmo- 
spheric pressure. The similarity in constitution and properties 
between the anhydrodihydrocryptopines and iV-raethyl^otetrahydro- 
anhydroberberines has already been fully discussed (841), and the 
preparation of dihydroanhydroberberine metbochloride and its con- 
version first into anhydromethylberberine and then into A-methyl- 
isotetrahydroanhydroherberine now completes the picture. 


The Action of Hydrochloric Acid on Anhydromethylberberi'ne. 

Formation of the Hydroxyxsoanhydrodihydromethylberberines 
(A) and (B). 

A highly characteristic property of anhydrocryptopine ia th< 
brilliant crimson colour which is produced when this substance i 
boiled with cmcentrated hydrochloric acid (865), and the sami 
colour is produced in less degree when anhydromethylberberine i: 
treated in the same manner. In the case of the action of conceii 
trated hydrochloric acid on anhydrocryptopine, it was found 
possible to isolate two crystalline products, namely, the epicrypto 
pines (4) and (B), but attempts to obtain similar products in 1 
crystalline condition from the product of the interaction of anhydro 
methylberberine and concentrated hydrochloric acid have been un- 
successful. On the other hand, another reaction, highly character 
istic of anhydrocryptopine, namely, its behaviour towards dikti 
hydrochloric acid, is reproduced exactly when anhydrometlm 
berberine is subjected to the action of dilute hydrochloric acid 
under the same conditions. When anhydrocryptopine is heated 
with dilute hydrochloric acid (860), it is converted, by the addition 
of water into the stereoisomeric hydroxy$soanhydrodihydrocrypto- 
pines (4) and (B), which melt at 227° and 117° respectively, and 
the probable course of the reaction and constitution of these sub- 
stances has already been fully discussed (862), Anhydromethyl- 
berberine is very readily acted on by hot dilute hydrochloric acid 
(p, 752), and yields, as the result of the addition of water, twc 
isomeric hydroxyisoanhydrodihydrornethylberberines , (4) and (5), 
which melt respectively at 210 — 212° and 168 — 170°. Since these 
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substances behave in all their properties exactly like the hydroxy- 
isoanhydrodihydrocryptopines, there can be little doubt that they 
also are stereoisomeric, and that their formation may be expressed 
by the scheme: 


\/ 


CH, I 

* H rV 

— C — NMe 


/ 

A nhydromethy Iberberme. 
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/' 


CH, 

i 

CH— C 

II 

— c- 


\/ 

OH, 

-NMe 


\/ 

L 

/ 

+ H,0. 


CH, | 

° H < 0H > chV _ H ,0. 

ii V 2 

C ■ - NMe 


woAnhydromethylberberine. 


\/ 


CH, 

CH — C*OH, 

I 


ch 9 


-CH— NMe 


/ 

HydroxyMoanhydrodihydro- 
methylberberine (A) and (B). 


The hydroxyisoanhydrodihydromethylberbennes (4) and (5) 
react very readily with acetyl chloride, and the result of the inter- 
action is the same in either case. The product is a mixture of the 
hydrochlorides, C 21 H 2 20 5 NAc,HC 1 , of two acetoxyisoanhydro- 
dihydromethylberberines, one of which is more readily soluble than 
the other. The more sparingly soluble hydrochloride (m. p. 253°) 
yields, on decomposition with ammonia, the acetyl derivative, 
C^H^OjNAc, which melts at 165 — 167°, together with some 
hydroxyi’soanhydrodihydromethylberberine (A) produced by hydro- 
lysis. It would therefore appear that the substance melting at 
165 — 167° is acetoxyisoanhydrodihydromethylberberine (A). 

The more readily soluble hydrochloride gives, with ammonia, an 
acetyl base, C^H^OjNAc, which melts at 213 — 215°, and is pre- 
sumably acetoxyhoanhydrodihydromethylberberine (B). It is, 
however, difficult to be certain as to the identity of these acetyl 
derivatives, since, on boiling with dilute hydrochloric acid, both 
yield a mixture of the two hydroxyisoanhydrodihydromethyl- 
berberines (A) and ( B ). 


isoA nhydromethylberbeiine . 

In connexion with the investigation of the hyd roxy/s o a n hy d r o- 
dihydrocryptopines (A) and ( B ) (861), it was pointed out that one 
of the most characteristic properties of these stereoisomer ides is 
the conversion into 2 #oan hydrocryptopine (m. p. 158 — 160°), a 
change which both undergo when they are boiled with concentrated 

FF* 2 
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hydrochloric acid or digested with phoephoryl chloride. The (.4, 
and (B) modifications of hydroxy.soanhydrodihydrome%[. 
berberine behave in an exactly similar manner (p. 756) and yield 
isoanhydromethylberberine, C 2l H 21 0 4 N, which, like the correspond 
ine cryptopine derivative, crystallises beautifully in glistening 
nrisms and melts at 123-124°. The formation of this substanc, 

from the hydroxyuoanhydrodihydromethylberbern.es is due to 

dehydration, 'and the change is probably ' correctly represented 
thus : 


>. 


\/ 


ch 3 

n/ Ah— c-'oh^U 

I. CH— NMe 

Hy dr oxyiao a nhy drod i • 

hydromethylberberine. 


CH, 


V 


, 3 A/ 

rOH C pTT 

II 

-0 NMe 


/ 

iso A nhy drome thy Iberbennp . 


iso.l nhw/romttkylberbenne yields well-defined, sparingly souble 
salts of which the hydrochloride, C 21 H. 21 0 4 N,HC1 (m. p. 205—210°), 
and the hydriodide, C 21 H 21 0 4 N,HI (m. p. 247°), were prepared and 

analysed. . , 

When the sulphate is boiled with excess of dilute sulphuric tad. 
hydration occurs, and two substances, C 2l H,. 1 0,,N, are produced 
which melt at 215° and 165 — 167° respectively. 

These consist of the (d) and (B) modifications of hydroxpe- 
anhydrodihydromethylberberine, and the production of these modi- 
fications, in this manner, is strong evidence that the view of then 
formation from anhydromethylberberine advanced on p. 731 if 
correct. 


Reduction of Dihydroanhydroberberine Methochloride. 

The interesting behaviour of dihydroanhydroberberine metho- 
chloride on reduction in boiling dilute hydrochloric acid solution 
with sodium amalgam has been made the subject of an extended 
investigation (p. 758), partly with the view of comparing the results 
with those obtained from the study of the reduction of isocryptopme 
chloride under the same conditions, an investigation which it is 
hoped will form the subject of a future communication. Under 
the conditions mentioned, dihydroanhydroberberine methocnlonde 
yields a quaternary chloride (a) and the hydrochloride (b) o a 
new base. The quaternary chloride (a), produced by the addition 
of two atoms of hydrogen to the double linking, can be separate! 
by fractional crystallisation into two substances melting at 
245 — 250° and 280—285° respectively, and these are identical wit 
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the (a-) (J8-) modifications of the methochloride of tetrahydro- 

anhvdroberberine first prepared by Pyman (T., 1913, 103 , 825, 
8°6) by the addition of methyl iodide to tetrahydroanhydro- 
berberine and subsequent treatment with silver chloride. The 
reduction of dihydroanhydroberberine methochloride in this case 
has therefore proceeded in a simple manner according to the 
scheme: 

l 

/\/ 

CH S * 

II y“i I y H s 

C — NMeCl + 2H = CH -NMeCl , 

\/ I V 1 

I CH, I CH 2 

/ X CH, / /N CH, / 

a process which creates an asymmetric carbon atom, and thus 
allows of the formation of stereoisomeric methochlorides, because 
the molecule already contains an asymmetric centre, namely, the 
nitrogen atom attached to five different groups. 

The base from the hydrochloride ( b ) is a syrup, has the com- 
position C 21 H 25 0 4 N, and has therefore been produced from dihydro- 
anhydroberberine methochloride according to the equation 

C 20 H l9 O 4 N,MeCl + 7H =C 20 H 25 O 4 NMe + HC1. 

The comparison of the properties of this base with those of a 
similar but better characterised base, which has been obtained by 
the reduction of /socryptopine chloride, leaves little doubt that its 
formation is correctly expressed in the following manner: 



\/ 


/\/ 

CH ' 

II 7 2 

C — NMeCl 


CH, 


/w 


/\/ 

CH-NMe 


A 


CH, 


CH, 


This base ig therefore dihydrom ethylhotet rahydroanhydro- 
'terberine (compare Pyman, T., 1913, 103, 828), It combines 
readily with methyl sulphate, and the resulting methosulphate is 
iecomposed by boiling with methyl-alcoholic potassium hydroxide 
iP- 760), with the formation of dihydrodim etkyhsotetrah ydro- 
'whydroberherine, C22H 27 0 4 N (950). There are two directions in 
which the elimination of water from the methohydroxide (I) may 
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take place, leading to the formation of substances represented by 
formula II or III : 




A/ 

CH } 


CH, 


; 

CH, 




CH-NMe„'OE' 


CH 


or 


CH, 
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/ X CHj / 
(I) 


\/ 
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\cH 2 -OH 2 -NMe 2 
(II.) 


CH-NMej 

C 


:ch. 


(in.) 


The mechanism of the change is, in both cases, so similar that 
there seems no reason why the process should take one direction 
rather than the other. Arguing, however, again from the analogous 
behaviour of Mocryptopine chloride in the same circumstances-n, 
which case it has been clearly demonstrated that the substance 
oroduced by the elimination of water from the methohydronde 
corresponding with I has formula II, and not Ill-there is every 
reason to suppose that the formula of dihydrodimethylMotetra- 
hydroanhydroberberine is that represented by II. This syrupy 
base yields a crystalline methosulphate, CjjHjjO^.MejSO^, which, 
on boiling with "methyl-alcoholic potassium hydroxide, readily loses 
trimethylamine and water and yields a beautifully crystalline sub- 
stance, 0^0,, which melts at 113—114°. 

Careful investigation of this substance has shown that it is com- 
pletely analogous to cryptopidene (827), and it has therefore been 
named ' berberidene.’ The intimate relationship between these 
two substances is well brought out when their formula; are written 
side by side: 




/\,/ 

fin, 

CIJ 

MeoA/ 

MeOl J, 

\/ x ch:ch 2 

Cryptopidene (m. p. 124°). 


l£>OIT 2 


rv/X/ 

[ ^>Jx 


/\oMe 

A>“- 

I® 

CH 


CH 0 ~., 

Berberidene (m. p. 114°). 


The main evidence in support of the formula assigned to crypto- 
pidene was derived from the study of its behaviour on oxidation, 
when it yielded 5 : 6-methylenedioxy-o-tolualdehyde (I) and - 
methylenedioxy-o-toluic acid (II) from the upper part of the mole 
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cule and 4 : 5-dimethoxy-2-aldehydobenzoic acid (m-opianic acid, 
III) from the lower section : 



When berberidene was subjected to oxidation, in acetone solution 
with permanganate (p. 762) in exactly similar circumstances, it 
yielded 5 : 6-dimethoxy-o-tolualdehyde (IV), 5 : 6-dimethoxy-o- 

toluic acid (V), from the upper, and an acid melting at 174 — 176°, 
which was doubtless hydrastic acid (VI), from the lower part of 
the molecule: 


CHO^OMe 


CH, 

(IV.) 


^ V Me PH V> 2 H 

COjHl^jOMe 

CH S 

(VO (VI.) 


The formation of these substances is obviously in complete 
harmony with the constitution assigned above to berberidene. 


inhydrotnethylberberine M ethosulphate and ty-M ethylberbe rini um 
Chloride. 


Anhydrocryptopine combines readily with methyl sulphate, yield- 
ing a colourless, crystalline methosulphate (978) which resembles 
)ther methosulphates in many of its reactions, but is characterised 
by the remarkable fact that it is decomposed by alkalis with 
regeneration of anhydrocryptopine, whereas normally the methyl 
ierivative should have resulted. Attempts to explain the unusual 
course of this decomposition were made at the time (854), but it 
was not then pointed out that if the reaction had proceeded 
normally it would have led to the formation of a substance con- 
taining a triple bond, and it is possible that the disinclination to 


/\/ 

CH <k 


ch:ch, 


A 

c 


Y 

C NMe* 

( 

Yjh:ch* 
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form such a substance may be very great and is perhaps a factor 
in bringing about the abnormal decomposition of the methosulphate, 
In view of the unusual properties exhibited by anhydrocryptopine 
methosulphate, it was clearly of interest to ascertain whether 
anhydromethylberberine would yield a methosulphate which would 
behave in a similar manner. This has been found to be the case. 
Anhydromethylberberine, C 21 H 21 0 4 N, combines readily with methyl 
sulphate, and the resulting methosulphate, C 21 H 21 O 4 N } Me 2 SO 4 ,H 2 0, 
crystallises from water in colourless needles melting at 150 — 152°. 
The methiodide, C 21 H 21 0 4 N,MeI, obtained from the methosulphate 
by precipitation with potassium iodide, closely resembles anhydro- 
cryptopine methiodide in appearance and general properties, and 
it is curious that both melt at the same temperature (188—190°). 
When anhydromethylberberine methosulphate is digested with 
methyl-alcoholic potassium hydroxide, decomposition occurs readily 
and a substance separates which, after crystallisation from methyl 
alcohol, melts at 92—94° and consists of anhydromethylberberine, 
the yield being almost quantitative. In this decomposition, 
anhydromethylberberine methosulphate behaves in precisely the 
same unusual way as anhydrocryptopine methosulphate. 


Methylberberinium Chloride , 


A/ 

CH CH 

I ? H * 

C — NMeCl 


Y/ 

/YcHMe 


Just as ^-cryptopine chloride (m. p. 110°) results from the 
action of boiling concentrated hydrochloric acid on anhydrocrypto- 
pine methosulphate (984), so the same process applied to anhydro- 
methylberberine methosulphate leads to the formation of ty-methyl 
berberimum chloride , C 2l H 22 0 4 NCl,H 2 0. This interesting qua- 
ternary chloride closely resembles ^-cryptopine chloride in its curious 
colour reactions and other properties (p. 751). It crystallises well 
from dilute hydrochloric acid, melts at about 95 — 100°, and yields, 
when its aqueous solution is mixed with potassium iodide, \ p -methyl’ 
berbennium iodide , C 21 H 22 0 4 NI, which melts at 175 — 180°. 
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Reduction of Oxyberberine to Tetrahydroanhydroberberinc , 


\/ 


/\/ 

CH (U 

II ?° 

C — N 


CH 


CH, 
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2 CH a 
CR-N 


/ x ch/ 


ch 9 


ch; 


The synthesis of oxyberberine was accomplished by Pictet and 
Gams in 1911 (Compt. rend., 152, 1102), but as these investigators 
were unable to reduce oxyberberine to tetrahydroanhydroberberine, 
which, on oxidation in acid solution, would in turn yield salts of 
berberine, they were obliged to devise another method in order to 
complete the synthesis of the salts of berberine (Compt. rend., 
1911. 153, 386; Bn., 1911, 44, 2480). The present author finds, 
however, that oxyberberine may be readily reduced electrolytically 
to tetrahydroanhydroberberine under the conditions given on 
p. 764. It follows, therefore, that the synthesis of oxyberberine by 
Pictet and Gams is now also a synthesis of berberine 


Experimental. 

The Action of Sodium Hydroxide on Berber! niurn Chloride , 

Preparation of Oxyberberine and Dihydroanhydroberberine. 

The conversion of berberinium sulphate into oxyberberine and 
dihydroanhydroberberine by heating with sodium hydroxide was 
first observed by Gadamer (Arch. Pharm., 1905, 243 , 35), and at 
a later date {ibid., 1910, 248, 676) more complete details of -the 
process and of the isolation of the products were given by the same 
investigator. The method recommended is, however, a tedious one 
and has the disadvantage that the isolation of the products not 
only entails a large number of operations, but necessitates the use 
of large volumes of ether. 

Since considerable quantities of dihydroanhydroberberine were 
required for the present research, the author has carried out a 
series of comparative experiments on the action of sodium hydroxide 
on berberinium chloride (which is more accessible than the 
sulphate), and, as the result, the following procedure has been 
adopted for the preparation of dihydroanhydroberberine and oxy- 
berberine. Commercial berberine hydrochloride (berberinium 
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chloride, 500 grams) is thoroughly mixed with aqueous sodium 
hydroxide (700 c.c. of 30 per cent.) in a stout, round-bottomed 
flask and left for half an hour. The flask is then suspended in a 
large enamelled basin full of cold water, and the basin slowly heated 
over a ring burner in such a manner that the water comes to the 
boil in about half an hour, and it is better not to stir at this stage. 
The heating is continued for an hour, during which the viscid, 
dark brown mass may be shaken round repeatedly so as to bring 
it into better contact with tbe alkali. On keeping overnight, the 
black, syrupy layer will have solidified ; the aqueous alkali is then 
run off, the mass washed in the flask with water by decantation, and 
mixed with dilute hydrochloric acid until the whole is strongly 
acid. After heating on the steam-bath and filtering by the aid of 
the pump, the residue is ground up and the treatment with hot 
dilute hydrochloric acid repeated until all the basic substance has 
been extracted and a nearly colourless mass of oxyberberine remains. 

The different extracts are while still hot, with concen- 

trated hydrochloric acid, when, on keeping, a large crop of crystals 
separates which consists of the hydrochloride of dihydroanhydro 
berberine mixed with varying quantities of unchanged berberiniuin 
chloride. 

The crops of crystals from the hydrochloric acid extracts, obtained 
as described above, are collected, washed with dilute hydrochloric 
acid to remove the dark greenish-brown solution, and recrystallised 
by dissolving in the least quantity of boiling water and adding 
concentrated hydrochloric acid. After being collected, the crystals 
are dissolved in hot water and mixed with excess of ammonia, 
when a dark brown, semi-solid mass separates which soon hardens. 
This is ground np and washed by the aid of the pump with hot 
water until the filtrate is no longer dark purplish-brown;* the 
residue is then left on porous porcelain until dry. In order to 

* The intensely coloured filtrate deposits, on keeping, a splendid chocolate 
coloured salt which crystallises from hot water in brilliant chocolate 
coloured needles and was at first thought to be a new substance. In this 
condition the salt had the remarkable property of dissolving in boiling 
dilute hydrochloric acid to an orange solution and separating in deep 
orange needlee. Even after repeated recrystallisation from dilute hydro- 
chloric acid, the salt retained the peculiarity of dissolving in boiling dilute 
ammonia to an intense purple soluti&n from which chocolate coloured 
needles -separated on cooling. However, after repeated crystallisation 
from methyl alcohol, the salt lost this property and was found to 
consist of berberinium chloride, since it yielded oxyberberine and dihydro- 
anhydroberberine with sodium hydroxide. The methyl-alcoholic mother 
liquors contain the highly coloured substance and, when the solution is con- 
centrated, this separates, mixed with berberinium chloride, in almost black 
peedlee, the nature of which has not been determined. 
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purify this crude dihydroanhydroberberine, the beet plan is to 
triturate it with methyl alcohol, in which it is sparingly soluble, 
then to transfer to the filter and wash with methyl alcohol until 
the intensely red impurity has been removed, and finally to repeat 
the same process with acetone. The residue melts at 163—166° and 
is dihydroanhydroberberine of good quality; after two crystallisa- 
tions from acetone the substance is quite pure (m. p. 168— 170°) . 
The acetone liquors from the washing and crystallisations of the 
crude dihydroanhydroberberine yield, on concentration, a further 
crop, which is, however, very dark coloured, and the better plan 
is to distil off the acetone and dissolve the dark syrup in boiling 
dilute hydrochloric acid. The solution is mixed with concentrated 
hydrochloric acid, the hydrochloride which separates on keeping is 
recrystallised and worked up for dihydroanhydroberberine exactly 
as already described. Since Faltis (MonaUh., 1910, 31 , 565) has' 
stated that the substance obtained in the decomposition of a 
herberinium salt with sodium hydroxide is not dihydroanhydro- 
berberine, Ca,H w 0 4 N, but tetrahydroanhydroberberine, C^H 21 0 4 N, 
three different preparations were analysed : 

0*1142 gave 0*2970 C0 2 and 0*0581 H 2 0. C = 70*9; H = 5-6. 

0*1075 „ 0*2805 C0 2 „ 0*0550 H 2 0. C = 71*2; H = 5-7. 

0*1161 „ 0’3Q32 C0 2 „ 0*0591 H,0. C=71*3; H-5-7. 

c aA#0 4 N requires C=71*2; H=5*6. 

requires C=70‘8; H = 6*2 per cent. 

Dihydroanhydroberberine melts, according to Gadamer, . at 
169 170°, and the specimens used in the above analyses all melted 
when moderately rapidly heated at 168—170°. An intimate mix- 
ture of approximately equal amounts of dihydroanhydroberberine 
and tetrahydroanhydroberberine (m. p. 170°) softened at 140—145° 
and was completely melted at 152°, so that there can be no question 
of their identity. 

Dihydroanhydroberberine is sparingly soluble in methyl alcohol 
or acetone, even on boiling, but dissolves more readily in boiling 
ethyl alcohol. It is rather readily soluble in boiling benzene, from 
which it crystallises well in yellow prisms. The solution in acetic 
acid does not give a characteristic coloration on the addition of 
sulphuric acid, but the addition of a trace of dilute nitric acid 
causes a deep brown to develop. 

In view of the fact that anhydromethylberberine (p. 730) is so 
readily changed by boiling with hydrochloric acid, and this sub- 
s ance and dihydroanhydroberberine are so similarly constituted 
seemed desirable that the behaviour of dihydroanhydro- 
berberine towards hydrochloric acid should also be investi- 



740 PERKIN : A STUDY OF SOME DERIVATIVES OF BBBBERINE 

gated. The powdered base dissolves readily when mixed with 
concentrated hydrochloric acid and heated to boiling by means of 
a sulphuric-acid bath, and the deep yellow solution becomes paler 
as the boiling continues. After ten minutes, the hydrochloric acid 
was boiled off, leaving a yellow syrup which, on the addition of 
water, immediately crystallised in yellow needles, and these con- 
sisted of dihydroanhydroberberine hydrochloride. The solution of 
the salt in warm water gave with ammonia the free base, which, 
after crystallisation from methyl alcohol, melted at 168° and con- 
sisted of dihydroanhydroberberine. 

The Stability of Dihydroanhydroberberine and its Salts when 
exposed to Air. — It is pointed out in the introduction (p. 726) 
that Gadamer more than once directs attention to the ready 
oxidisability of dihydroanhydroberberine and its salts when left in 
contact with air (for example. Arch. Pharrn 1905, 243 , 37 ; 1910, 
248 , 671, 672, 674), and that the present author is unable to con- 
firm this ready oxidisability. The evidence in support of the 
stability of dihydroanhydroberberine and its hydrochloride towards 
atmospheric oxygen is as follows : A specimen of dihydroanhydro- 
berberine which had crystallised from acetone in small crystals and 
melted at 167 — 168° was analysed in December, 1917, and yielded 
C = 71*2, 11 — 5*7, Avhereas C a ,H 1B 0 4 N requires C = 71*2, H=5‘6 
per cent. This specimen was left on a watch-glass in a large drawer 
which was in frequent use, fully exposed until the end of June, 
1918, when it had not altered in appearance, still melted at 
167 — 168°, and yielded on analysis C — 71*1, H =5*6. In the second 
case, dihydroanhydroberberine hydrochloride, prepared from the 
pure base, was repeatedly recrystallised from dilute hydrochloric 
acid, and a portion taken and dried at 90°, when it yielded C=6T5, 
H = 5‘7, whereas C 20 H 13 O 4 N,HCl,H 2 O requires C = 61'3, H =5*6 per 
cent. The remainder (14 grams) was left on a porous plate ex- 
posed to the air, in the drawer already mentioned, for a like 
period of about six months, and had then the same brilliant appear- 
ance as at first. When a weighed portion was heated at 90° until 
constant, it lost 12*1 per cent., and the residue gave on analysis 
C=61‘6, H = 5*7, or almost exactly the same result as before ex- 
posure. It may be pointed out that these and other analytical 
results point to the formula C 20 H l9 O 4 N, HC1,4 H 2 0 as representing 
the composition of dihydroanhydroberberine hydrochloride, and 
show that of the 4H a O, one remains at 90°, exactly as in the case 
of berberinium chloride, for C 20 H 13 O 4 N,HCl,4H 2 O, losing 3H 2 0, 
means a loss of 12'1 per cent., and the formula 
requires C = 61*3, H=5*6 per cent. Gadamer states that his 
analytical results point to the formula C,„H la 0 4 N,HCl,3H„0, but 



CLOSELY ALttET) TO DERIVATIVES OF CRYPTOPINE. 


hjg determinations of water of crystallisation and chlorine* agree 
fairly well with the formula containing 4H 2 0. 

Since there is little difference in composition between ber- 
berinium chloride, C^H^ChNCl, and dihydroanhydroberberine 
hydrochloride, it was still necessary to prove that the salt 
which had been exposed to the air consisted of the latter 
substance. For this purpose, the hydrochloride (13*5 grams), 
dissolved in a little hot water, in which it is readily soluble, 
was made alkaline with ammonia and allowed to remain until the 
viscid precipitate had hardened. While still warm, the precipitate 
was collected, triturated with water, and thoroughly washed ; it was 
then dried on porous porcelain in the steam-oven, and weighed 
9*75 grams, whereas the amount of dihydroanhydroberberine which 
should have been produced from 13 5 grams of the pure hydro- 
chloride, C 20 H 19 O 4 N ,HC1 ,4H. 2 0 , is 10*2 grams. The base on crystal- 
lisation from methyl alcohol melted at 166 — 168°, and was pure 
dihydroankydvoberberine. The amnion iacal mother liquors gave, 
on concentration under diminished pressure and admixture with a 
large excess of hydrochloric acid, a slight crystalline precipitate. 
O 11 remaining in the ice-chest, this increased somewhat, and, after 
collecting, washing with dilute hydrochloric acid, and drying in the 
steam-oven, it weighed 0*55 grain, and consisted of berberinium 
chloride. Apparently, therefore, oxidation had taken place, but t-o 
a very slight degree. 

Crystallographi cal Examination and Comparison of Dihydro - 
anhydroberberine and T etrahydroanhy dr oberb trine. 

It has already been pointed out (p. 725) that Faltis (Monatsh., 
1910, 31, 565) had expressed the opinion that the base obtained by 
the action of concentrated alkalis on the berberinium salts is not 
dihydroanhydroberberine, as claimed by Gadamer {Arch. Pharm 
1905, 243, 35), 'but is, in fact, tetrahydroanhydroberberine. In 
order the more effectually to disprove this view, specially pure pre- 
parations of the substances in question were made, crystallised from 
acetone, and several well-developed crystals of each carefully 
measured.! The author is indebted to Miss Porter and Mr. T. V. 
Barker for undertaking the measurements. 

* There is a slip in the calculation of the chlorine content of 
C w H 19 0 4 N,HC1,3H 2 O, 
which should be 8*3 and not 9-5 per cent. 

t Tetrahydroanhydroberberine, prepared by the reduction of berberinium 
ehlonde or sulphate with zinc and dilute acid, is rarely obtained colourless, 
and the crystals retain their colour persistently even after repeated re- 
crystallisation. In order to remove the colour, a good plan is to recrystallise 
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Dihydroanhydrob erb trine (M. W. Porter). 

The crystals are monoclinic with the axial ratios: a ;b : c= 1*708: 
1:0*831; 0 - 96°40 ; . Determinants: 011/011/100- Complex- 
symbol:' 4fc;-6J/ 59J/-5. Forms observed: a{100}, m{110], 
7i.{120} t g{011}. The crystals of this compound are slender, prig, 
matic in habit, as shown in Fig. 1. The form a{100} is fairly well 
developed, but m{110} predominates. The faces of the form 
« {120} * are narrow. Four fairly good crystals were measured. 
The results of the measurements are shown below. 


Azimuth (it). 



No. of 

a — 1 



Face. 

readings. 

Limits. 

Obs. 

Calc. 

a (100) 

7 

89°47' — 90°12' 

89°59' 

90°0' 

m (110) 

10 

30 18 — 30 40 

*30 31 

— 

n (120) 

9 

16 30—17 12 

16 48 

16 25 

q (011) 

6 

7 35— 8 14 

*8 0 

— 




Polar distance (p). 



No, of 

✓ 


, 

Face. 

readings. 

Limits. 

Obs. 

Calc. 

a (100) 

7 

90°0' — 90°8' 

9on' 

90°0 ; 

m (110) 

10 

90 0 —90 0 

90 0 

90 0 

n (120) 

9 

90 0 —90 0 

90 0 

90 0 

q (Oil) 

6 

39 51 —40 6 

*40 0 

— 


Fig. 1. 



Tetrahydroanhydroberbenne (M. W. Porter). 

The crystals are monoclinic and exhibit the forms o{Hl)) 
o'jill}, a{100}, and e{001}, with the octahedral habit shown in 
Fig. 2. Crystallographic constants : 47°54', a(48°17 / )m(41°43 , )& > 
50°36', 89°4 / ; or, alternatively, a:6:c= 1*121:1:0*904, j3 = 90°56'. 

the hydrochloride from glacial acetic acid, in which it is rather sparingly 
soluble, until the salt is perfectly white and then to liberate the base and 
crystallise 4 from alcohol or acetone. Tetrahydroanhydroberbenne purified 
in this way is perfectly colourless and melts at 174°. 
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Determinants : 010/001/100. Complex -symbol : id) + 1/59/ + 3. 
Following are the mean observations from three crystals : 

a (100). c (001). o' (1U). o(lll). 

Azimuth (<f>) Face of 90°0' 47°54' *47°54' 

Polar distance (p) ... reference *89 4 *120 20^ 58 38 {Calc. 58 37) 

Although the crystals are pseudo-orthorhombic, an optical ex- 
amination agreed with mouoclinic symmetry. 

Fio. 2. 



Dt hydroanhydro berberi ne Met hosu Ip hate , 


) 

CH 


V 

CH, 


O — NMe,MeS0 4 


s/ 1 


/ N 


CH, 


^CH 2 


This substance may be prepared by adding excess of freshly dis- 
tilled methyl sulphate (10 c.c.) to a solution of dihydroanhydro- 
berberine (10 grams) in boiling benzene, when there is no immediate 
precipitate, but gradually the yellow methosulphate separates in 
prisms. After remaining overnight, the mass is collected, washed 
with benzene, and dried in the steam-oven, when a yield of 10 grams 
is obtained, and a further crop of less pure material separates from 
the concentrated mother liquor. The whole is crystallised from 
methyl alcohol, in which the methosulphate is sparingly soluble and 
from which it separates in well-developed prisms. A better method 
of preparation is to shake the base (10 grams) with methyl sulphate 
(15 c.c.) in a stoppered bottle, when a thin paste is formed with- 
out development of heat. On keeping, the paste gradually becomes 
thicker, and after eight days combination is complete. The pro- 
duct is triturated with benzene, filtered, and the residue crystal- 
lised from methyl alcohol. The comparative slowness of the com- 
bination is evidenced by the fact that, if the mass after two days 
is washed with benzene and boiled with water, only about half dis- 
solves as the methosulphate, and the rest is unchanged dihydro- 
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anhydroberberine. For analysis, the air-dried substance was dried 
in the steam-oven, when it lost about 8 per cent. : 

0*1168 gave 0*2435 C0 2 and 0*0578 H 2 0. C=56*8; H=5*5. 

, Me,S0 4 requires C = 57*0; H=5*4 per cent. 

Dihydroanhijdroberberirire methosulphate shrinks at 140° and 
melts at about 205° to an amber syrup; it dissolves sparingly fo 
cold, but readily in hot water, and separates as a very voluminous 
mass of microscopic, lemon-yellow needles which filter with difficulty. 
The air-dried crystals seem to contain 4H 2 0, since a specimen which 
had been exposed to the air for ten days gave the following results; 

0*1132 lost 0*0147 at 100°. H 2 O = 13‘0. 

C 20 H 19 O 4 N ) Mfc 2 SO 4 ,4H 2 O contains H 2 0 = 13*3 per cent. 

The residue, 0*0985 gave 0*2050 C0 2 and 0*0485 H 2 0. C == 56*8 * 
II = 5*5 per cent. 

Miss M. W. Porter was kind enough to examine some crystals of 
dihydroanhydroberberine methosulphate. which had been obtained 
from methyl alcohol, and reports as follows : 

The crystals are orthorhombic and exhibit the forms c{001] and 
p{lll}. The habit is tabular, parallel to c (see Fig. 3), which is a 
-plane of perfect cleavage. The mean results of measurement for 
p(lll) are: azimuth (£) = 48°40'; polar distance (p) = 64°26'. 
Axial ratios: a:b :c= 0*879 : 1 : 1*380. Determinants: 010/100/001. 
Complex-symbol : 4<7/64°*26 / / + 3°40^. 

Fig. 3. 



The aqueous solution of the methosulphate gives no precipitate 
on the addition of ammonia, even on boiling, but hot concentrated 
sodium hydroxide produces a milky solution from which a white, 
crystalline precipitate separates. The methosulphate is readily 
soluble in glacial acetic acid, and the addition of sulphuric acid 
produces a pink coloration which, on keeping, becomes more 
intense; a drop of dilute nitric acid changes this to deep claret 
and then to brown. The benzene washings of the crude metho- 
sulphate, as well as the aqueous and methyl-alcoholic mother 
liquors, contain a second substance, which is much more readily 
soluble than the methosulphate and can be separated from it by 
fractional crystallisation from water. The amber prisms obtained 
in this way, on the addition of ammonia to their aqueous solution, 
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trave a precipitate of dihydroanhydroberberine, and consist, there- 
fore, evidently of dihydroanhydroberberine methyl hydrogen 

sulphate: 

0-1002 gave 0*2055 C0 2 and 0*0475 H 2 0. C = 56*0; H = 5*2. 

C^A^MeHSO, requires C=56’l; H = 5’l percent. 

When any considerable quantity of the crude mixture- of metho- 
sulphate and methyl hydrogen sulphate accumulates, a good plan 
is to dissolve the whole in boiling water and add ammonia. The 
dihydroanhydroberberine which separates is rapidly collected, and 
is remarkably pure, whilst the hot filtrate, on keeping, deposits the 
pure met-hosulphate. 

Dihydroanhydrob erb trine M e th iodide , Cb n H 19 0 4 N ,M el . — A boil- 
ing dilute solution of dihydroanhydroberberine methosulphate 
gives, on the addition of boiling dilute potassium iodide, a clear 
solution, from which the iodide immediately begins to crystallise as 
a lemon-yellow powder : 

0-1175 gave 0*2265 C0 2 and 0 0472 !L>0. C=52-6; H=4*5. 

CgjHrgO^NI requires C=52‘6j H=4*5 per cent. 

This iodide darkens rapidly above 190°, is brick-red at about 
200°, and melts at about 215 — 220° with effervescence to a reddish- 
brown froth. It is very sparingly soluble in water, hut compara- 
tively readily so in boiling alcohol, from which it separates in thin, 
microscopic plates. This niethiodide is evidently identical with the 
substance which Freund and Fleischer (Annalen, 1915, 409, 231) 
obtained from dihydroanhydroberberine by the direct action of 
methyl iodide, which they found to melt at 223 — 224°. 

The metho chloride, C^HjjANjMeCl, was obtained by grinding 
the iodide to a paste with water, adding much water and freshly 
precipitated silver chloride, and heating on the water-bath for an 
lour. After filtering, the almost- colourless solution was concen- 
rated and allowed to remain, when a crust of glistening, well- 
leveloped, four-sided prisms separated, which were collected, 
;round, and allowed to remain exposed to the air for a week. The 
ubstance appears to contain 5H 2 0, of which 4H.,0 are removed by 
trying at about 95° : 

0-1287 lost 0*0229 at 95°. H;0 = 17-7. 

^2iH2ANCl,5H 2 0 losing 4H 2 0 requires H«0 = 181. 

After drying at 90°, 0 1267 gave 0-2890 CO, and 0*0671 H 2 0. 

C = 61-8; H — 5'9. 

^iH^NCl^O requires C = 62-l; H — 5’9 per cent. 

Dihydroanhydroberberine methockloride melts and decomposes at 
-bout 223° with evolution of gas to a brown syrup. It is sparingly 
oluble in cold, but readily so in boiling water, and a drop of the 
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solution mixed with dilute sulphuric acid gives, on the addition of 
a trace of manganese dioxide, a pink coloration which, on boiling 
becomes claret coloured. It dissolves readily in hot glacial acetic 
acid and crystallises, on cooling, in needles. The addition 0 f 
sulphuric acid to the solution of a crystal in a drop of glacial acetic 
acid produces an intense purple coloration. When the methochloride 
is heated in a drawn-out test-tube by means of a sulphuric-acid 
bath at 230° for a couple of minutes, methyl chloride is eliminated, 
and the solution of the dark brown residue in boiling methyl alcohol 
deposits pale brown crystals which melt at about 165 — 167°, and 
consist of dihydroanhydroberberine (compare this vol., p. 506). 


Anhydromethylberberine , 



C — NMe . 


\/ 


/\ch:ch, 

Anhydromethylberberine is obtained when dihydroanhydro- 
berberine methosulphate is digested with methyl-alcoholic potassium 
hydroxide, and it is important that the methosulphate should be 
quite free from dihydroanhydroberberine methyl hydrogen sulphate, 
otherwise the anhydromethylberberine will be contaminated with 
dihydroanhydroberberine, and then very difficult to purify. The 
methosulphate should therefore be recrystallised from methyl 
alcohol until its aqueous solution, on the addition of ammonia, 
remains perfectly clear, even on wanning. The methosulphate 
(5 grams), dissolved in the least possible quantity of boiling methyl 
alcohol, is mixed with methyl-alcoholic potassium hydroxide (30 c.c. 
of 25 per cent.) and vigorously boiled, so that much of the methyl 
alcohol escapes. The clear solution soon clouds, and oily drops 
separate which sink to a yellow globule at the bottom of the vessel. 
After ten minutes, the whole is vigorously shaken under cold water 
in order to granulate the mass, water is added, the rather viscid 
precipitate collected, washed with water, and ground and washed 
with methyl alcohol, which removes a good deal of oily impurity 
and leaves a pale yellow, crystalline mass. Finally, the substance 
is rapidly crystallised from methyl alcohol or acetone. Difficulty 
was experienced in obtaining good analytical results until a lead 
chromate tube was employed : 

0*1001 gave 0-2625 C0 2 and 0-0548 H 2 0. C=71*5; H = 6*l. 
0-1012 „ 0-2664 CO, „ 0*0551 HA). C=71'8; H = 6*l. 

C 2 iH 2 i 0 4 N requires C=71’8; H=6*0 per cent. 
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A nhydromethylb erb trine melts at 94 — 95°, and, like anhydro- 
cryptopine (m. p. 110 — 111 0 , p. 975), is sparingly soluble in methyl 
alcohol, from which it crystallises, if the operation is carried out 
rapidly and with small quantities (see below), in fern-like 
gToups of needles; it separates from acetone, in which it is readily 
soluble, in pale yellow prisms. Unfortunately, these are striated, 
and therefore unsuitable for measurement and comparison with the 
crystals of anhydrocryptopine (976). 

Anhydromethylberberine is a weak base, since its bright yellow 
solution in glacial acetic acid is precipitated by water, and it does 
not dissolve in very dilute hydrochloric acid in the cold. 

A trace of the substance dissolved in a drop of acetic acid gives 
with sulphuric acid a faint yellowish -brown solution which rapidly 
becomes chartreuse-green, and the addition of a trace of dilute 
nitric acid changes the colour to bright cherry-red. 

* If benzenediazonium chloride is added to the solution in acetic 
acid, a deep orange-red coloration is produced, and precisely the 
same reaction is shown by anhydrocryptopine. 

When boiled with methyl alcohol in contact with the air, anhydro- 
methylberberine rapidly undergoes some profound change, since, 
although it is very sparingly soluble in this solvent in the cold, only 
a comparatively small part separatee on keeping, particularly if 
the experiment has been carried out with large quantities of 
material and there is no further separation on concentrating the 
dark brown mother liquor. When the mother liquors from a 
number of crystallisations were allowed to remain in a flask ex- 
posed to the air, a crystalline crust gradually separated, and in 
some cases — notably when pure anhydromethylberberine had been 
recrystallised — the new substance separated in rosettes of garnet 
prisms, but the amount was always very small (990) : 

01039 gave 0-2393 C0 2 and 0-0511 H 2 0. C = 62-8; H = 54. 

C^H^OjN requires C=63-l; H = 5'3 per cent. 

This substance, which apparently contains the grouping 



CO CH-OH 

I I 

C(OH)-NMe 

Y 

/ x ch:ch 2 

and for which the name trioxy anhydromethylberberine is suggested, 
melts at 153 — 155° and is a very feeble base, since it does not dis~ 
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solve in cold dilute hydrochloric acid; on boiling, decomposition 
appears to occur and a milky liquid is produced. The solution in 
glacial acetic acid is almost colourless, but becomes deep orange 
when mixed with sulphuric acid, and the addition of a trace of 
dilute nitric acid produces a dark brown coloration. The dark 
brown methyl-alcoholic mother liquors from which this substance 
had separated contained a large- amount of a resinous substance, 
the nature of which has not been investigated. 

Reduction of Anhydromethylberberine to TA-Methylisotetrahydro - 
nnhydrob erb trine (5). — This reduction was carried out under the 
following conditions: Anhydromethylberberine, dissolved in warm 
concentrated hydrochloric acid or dilute sulphuric acid (20 per 
cent.), was immediately mixed with ice in a flat basin standing on 
powdered ice; a large excess of 4 per cent, sodium amalgam was 
then added, care being taken to keep the liquid strongly acid 
throughout the operation. If hydrochloric acid has been employed 
the sparingly soluble hydrochloride of N -methyHsotetrahydro- 
anhydroberberine will have separated, and this is collected and re- 
crystallised from much water or, better, dilute acetic acid. 

In the case of the use of sulphuric acid, which seems to lead to 
a rather better yield, the base is precipitated with ammonia, dis- 
solved in dilute hydrochloric acid, and the hydrochloride recrystal- 
lised. 

The pure hydrochloride is then decomposed and the base several 
times crystallised from methyl alcohol. (Found: C = 71T; H = 6*5. 
C^HoAN requires C=71*4; H = 6 6 per cent.) 

This substance melts at 113 — 115°, and was shown, by direct com 
parison, to be identical with A-methyKsotetrahydroanhydroberberine 
(#), which Pyman (T., 1913, 103 , 827, 835) obtained by the 
dehydration of tetrahydroanhydroberberine methohy dr oxide. The 
hydriodide , C 2 iH. 2 3 04 N,HI, which does not appear to have been 
described, was prepared by adding boiling dilute potassium iodide 
to the boiling solution of the hydrochloride, when there was no 
immediate precipitate, but, on keeping, the hydriodide separated in 
rather indefinite balls of needles. It darkens at 220° and melts 
rather sharply at 225° with decomposition : 

0*1005 gave 0*1938 C0 2 and 0 0461 H 2 0. C=o2*6; H = 4*5. 

C 21 H 24 0 4 NI requires C=52*4; H = 4*9 per cent. 
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jinhydromethylberberine Methosulphate, C — NMt? Jf MeS0 4 . 
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In preparing this substance, anhydrometliylberberine (15 grams) 
was mixed witli methyl sulphate (20 c.c.) in a bottle and welt 
shaken, when the feebly basic nature of the substance was evidenced 
by the fact that there was no rise of temperature and no apparent 
immediate action. During twenty-four hours much had dissolved, 
and gradually the whole became a viscid syrup which, on further 
shaking, set to a semi-solid mass. After seven days, the mass was 
triturated with benzene, collected, washed with benzene, and left 
exposed until free from the solvent. It was then dissolved in boil- 
ing water, from which it separated readily in leaflets, and once it 
is recrystallised it becomes sparingly soluble in water. On keeping 
exposed to the air, the crystals lose their lustre, but the air-dry 
substance does not lose weight in the steam-oven, although it still 
appears to contain 1H 2 0 : 

0*1218 gave 0*2508 C0 2 and 0*0652 H 2 0. C = 56*l; H-5*9. 

C 2 l H 3 i 0 4 N,Me 2 S 04 ,H 2 0 requires C = 55*8; H-5‘7 per cent. 

Anhydromethylberberine methosulphate melts at about 150 — 152° 
with vigorous effervescence, due to the escape of steam, and the 
brown syrup, which remains, dissolves in hot water and separates 
on cooling in white leaflets. It crystallises from water in colour- 
less, flat needles, and is readily soluble in boiling methyl alcohol, 
from which it separates in groups of thin plates. A trace of the 
substance dissolved in a drop of glacial acetic acid gives, with 
sulphuric acid, a pink solution, and a drop of dilute nitric acid, 
added to this changes the colour first to intense blue and then to 
brown. 

When the solution in boiling methyl alcohol is mixed with 
methyl-alcoholic potassium hydroxide and heated on the steam- 
bath, it soon becomes milky, and an oil separates after a few 
minutes. The product was mixed with water, the viscid precipitate 
collected, washed, and dissolved in boiling methyl alcohol, from 
which, on rubbing with a glass rod, minute yellow prisms separated 
which melted at 92 — 94°, and consisted of anhydromethyl- 
berberine (979). 

A nhydr omethyl b erb trine Methiodide , C 21 H 21 0 4 N,MeI. — When 
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boiling dilute potassium iodide is added to the boiling dilute soly. 
tion of the methosulphate, a clear solution is obtained, and remains 
for some time, but, on rubbing with a glass rod, the iodide immedi- 
ately commences to separate in groups of flat prisms: 

0*1040 gave 0*2052 C0 2 and 0*0461 H 2 0. C=53*7; H=4*9. 

C^H^OjNI requires C=53*5; H=4 9 per cent. 

This methiodide becomes brown at 185° and melts at 188—190° 
with vigorous decomposition to a brown froth (980), It is com- 
paratively readily soluble in boiling water, but sparingly so in the 
cold, and the hot solution, on cooling, becomes milky and then 
crystallises. It is rather readily soluble in boiling alcohol and 
separates in groups of striated plates. 


thylberberim um C h bride. 


/\ 

CH 
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This interesting substance is obtained from anhydromethyl- 
berberine methosulphate by the action of concentrated hydro* 
chloric acid (984). 

The methosulphate (1 gram), dissolved in concentrated hydro- 
chloric acid (3 c.c.), is heated to boiling for five minutes in a 
sulphuric acid bath and the hydrochloric acid distilled off under 
diminished pressure. When the pale brown residue is dissolved in 
a small quantity of boiling water and stirred, crystallisation soon 
sets in, and the chloride separates in striated, hexagonal plates. 

The ochreous mass is collected, dissolved in a little boiling water, 
and mixed with an equal volume of concentrated hydrochloric acid, 
when the chloride separates in characteristic balls of needles or 
plates, according to the concentration. The substance contains 
water of crystallisation, which was not determined, and, after dry- 
ing at 70° and then over phosphoric oxide in a vacuum desiccator, 
the following analyses indicate that it still contains 1H 2 0 : 

0*1112 gave 0-2568 C0 2 and 0-0590 H„0. C=63 0; H=5*9. 
0*1118 „ 0*2562 C0 2 „ 0*0597 h“o. C=62*5;H^5 9. 

C^HsANCI^O requires C = 62*l; H=5'9 per cent. 

ty-Methylberberinium chloride softens at 80 — 82°, gradually 
shrinks, and becomes a syrup below 100°. It is readily soluble in 
warm water or methyl alcohol, but insoluble in ether, and when 
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ether is added to the solution in methyl alcohol, a milky liquid 
results, from which the chloride rapidly separates in highly charac- 
teristic stars of pale yellow needles. The solution of a trace of the 
chloride in a drop of acetic acid gives, on the addition of sulphuric 
acid, at first no coloration, hut a salmon tint soon develops and 
rapidly changes to intense permanganate colour. A splinter of 
the chloride on a watch-glass, when moistened with concentrated 
nitric acid, dissolves to an intense crimson solution. The aqueous 
solution of the chloride is coloured yellow by ammonia, but gives 
no precipitate, and it behaves in the same way with cold sodium 
hydroxide, but when placed in the steam-bath the yellow solution 
becomes orange, then brown, and a dirty green base separates. 
The addition of methyl- alcoholic potassium hydroxide to the 
methyl-alcoholic solution of the chloride causes a separation of 
potassium chloride, but the yellowish-brown solution yields no pre- 
cipitate with water. If the solution in dilute methyl-alcoholic 
potassium hydroxide is heated in the steam-bath, the liquid on the 
side of the test-tube dries to a brilliant criniBon; after a time, this 
no longer occurs, and a black, amorphous precipitate separates 
which dissolves in hydrochloric acid to a brownish -pink solution. 
Even when mixed with powdered ice, the aqueous solution of the 
chloride instantly decolorises permanganate 1984). 

The platinichlonde, (C2 1 H 22 0 4 N)2PtCl 6 , is a pale salmon coloured 
precipitate., and it is curious that when it is filtered off, the mother 
liquor is deep pink, exactly as was observed in the case of the pre- 
paration of the platinichloride from ^-cryptopine chloride (985). 
When heated in a capillary tube, it loses its salmon colour at 200° 
and becomes yellow, then gradually darkens, shrinks together above 
210°, and melts at about 243° with effervescence to a black tar : 

0*1216 gave 0*2026 C0 2 and 0*0435 H 2 0. C=45*4; H = 4'0, 

0*2124 „ 0*0366 Pt. Pt=17*2. 

(C 2 iH 2 ,0 4 N) 3 PtCfl 6 requires C=45*3; H = 4*0; Pt = 17*5 per cent. 

Berbennium Iodide , , C 21 H220 4 NI. — The hot dilute solution 
of the chloride gives, with potassium iodide, a clear solution which 
may not crystallise for days, but gradually deposits groups of almost 
colourless warts : 

0*1072 gave 0*2068 C0 2 and 0*0471 H 2 0. C=52*6; H=4*8. 

requires C=52'6; H — 4*6 per cent. 

This iodide darkens at 160—165° and decomposes at 175—180° 
to a brown mass. It is very sparingly soluble in water, more 
cadily so in boiling alcohol, from which it separates in micro- 
SOO I J1C groups of needles. 
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The Hydroxyisoanhydrodihydromethylberberines , (i4) and (B), 
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These substances, which correspond with the hydroxyisoanhydro- 
dihydrocrypfcopines, (A) and ( B ), result from the action of 
dilute hydrochloric acid on anhydromethylberberine. The base 
(2 grams) is mixed with concentrated hydrochloric acid (2*5 c.e.) 
and water (8 c.c.) in a test-tube, when the crystals, although they 
appear to change, do not dissolve, but pass rapidly into solution on 
warming with the formation of a yellow liquid. The test-tube is 
placed in boiling water, which causes the colour to deepen con- 
siderably, and after twenty minutes the tube is withdrawn, when, 
in a short time, the liquid clouds and a heavy syrup separates 
which, on keeping, becomes a hard button. 

The product may be worked up in two different way 9. 

(i) The whole is dissolved in hot water, made strongly alkaline 
with ammonia, and the chalky precipitate immediately extracted 
with much ether, in which, in this condition, it is readily soluble. 
The ethereal solution is washed, rapidly dried over anhydrous 
potassium carbonate, and concentrated, during which, and while 
the solution is still boiling, a crystalline crust of prisms begins to 
‘separate, and increases very much on keeping.* If the ethereal 
solution is not too concentrated, this substance, after collecting 
and washing with ether, may melt at once at 208 — 210°, and consist 
of almost pure hydroxpsoanhydrodihydromethylberberine (d). 
If this is not the case, the substance is recrystallised from ether or 
from methyl alcohol. 

The modification ( B ) of the hydroxy-compound ia contained in 

* In the description of hydroxy z'soanhydrodihydrocrypt opine (A) (996), 
it is stated that attempts to obtain this base in a crystalline condition were 
unsuccessful. This may, however, be accomplished by employing ether as the 
solvent. The hydrochloride (m. p, 227°) is dissolved in hot water, the 
solution cooled, and covered with much pure ether; on the addition of excess 
of ammonia and shaking, the base passes readily into solution. The ethereal 
solution is dried over potassium carbonate and concentrated, when, on re- 
maining in a closed flask for some months in the ice-chest, nodular masses 
separate which melt at 177-180°. (Found, C= 68-0 ; H=6-3. C^H.jOjN 
requires C=68-3 ; H — 6'2 per cent.) The nodules dissolve readily in boiling 
methyl alcohol or acetone and separate, on long keeping, in microscopic 
prisms. 
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the ethereal mother liquors, and is isolated in the manner described 
below. 

Qx) A method of separation which allows of the modification 
(j) being rapidly obtained in a pure condition depends on the- 
fact that this modification is much less readily soluble in cold 
methyl alcohol than the modification (5). The chalky precipitate, 
obtained as just described, is dried on porous porcelain, triturated 
with methyl alcohol, filtered, and the residue washed with methyl 
alcohol two or ‘three times. After drying, the almost colourless 
mass melts at about 195 — 197°, and one recrystallisation from 
methyl alcohol is sufficient to raise the melting point to 210 — 212°, 
and the substance is then the pure modification (A). The methyl- 
alcoholic mother liquors are then mixed with water, the base ex- 
tracted with ether, and the ethereal solution washed well, dried 
over potassium carbonate, and fractionally concentrated, when 
crops of crystals of varying composition are obtained, and these are 
comparatively easily separated into the pure modifications (A) and 
(3) by recrystallisation from methyl alcohol or ether. 

Hydroxyi&oanhydTodihydromethylberberine (A) is very sparingly 
soluble even in boiling methyl alcohol, separates in rather in- 
definite crusts, and melts at 210 — 212°. It is also sparingly soluble 
in boiling benzene, acetone, light petroleum, or ether, but dissolves 
somewhat in boiling methylal, and separates, on cooling, in warty 
groups : 

0-1021 gave 0*2546 C0 2 and 0*0566 H 2 0. C=68*0; 11 = 6-2. 
01135 „ 3 8 c.c. N 2 at 16° and 755 mm. N = 3 8. 

C 21 H a5 0 5 N requires C = 68'3; H — 6*2 j N — 3*8 per cent. 

The base dissolves readily in dilute mineral acids, and as the 
solutions remain without crystallising, often for days, it was at 
first thought that the salts were very readily soluble. This is, 
however, not so, because in the case of the hydrochloride, for ex- 
ample, if a crystal of the hydrochloride (see below) is introduced 
into the warm, clear solution of the salt, a very sparingly soluble 
salt separates as a sandy, rather indefinitely crystalline powder. 
The characteristic behaviour of this base towards acids is well 
shown by rubbing a few crystals with dilute hydrochloric acid in 
a test-tube, when most dissolves, but some adheres to the sides as 
a gum. If the testrtube is placed in hot water, the gum immedi- 
ately begins to crystallise, and, on stirring, the solution becomes 
filled with the hydrochloride, which is now remarkably sparingly 
soluble in boiling dilute hydrochloric acid. The base is readily 
soluble in acetic acid, and the addition of sulphuric acid produces 

^ ee P orange coloration. 

v ol. cxm. 


G G 
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(B) separatee from 

ethereal solution, on spontaneous concentration, in single, glisten 
ing prisms, very different in appearance from the hard crusts 0 j 
the modification (4). It melts at 168—170°, and is generally mor t 
readily soluble than the modification (4). It is rather sparing 
soluble in cold methyl alcohol, but readily so on warming, and 
separates on slow cooling in glistening prisms : 

0-1032 gave 0*2589 C0 2 and 0 0580 H. 2 0. C=68’4; H = 6*2. 

C^H^C^N requires C=68*3; H = 6-2 per cent. 

This base does not show the behaviour with hydrochloric acid sc 
characteristic of the modification (4). It is readily soluble in 
warm dilute hydrochloric acid, and, on cooling, the solution clouds 
and deposits a yellow syrup which gradually hardens, but shows 
little tendency to crystallise. 

Action of Acetyl Chloride on the Hydrozyisoanhydrodihydro- 
methylh erb eri ne s , (4) and (5). 

The modifications (4) and (B) of this hydroxy- derivative both 
yield the same products when they are subjected to the action oi 
acetyl chloride at 100°. In each case, the base (1 gram) was 
sealed up with freshly distilled acetyl chloride (2 c.c.), when action 
took place at once with some evolution of heat, and a lemon-yellow, 
sandy precipitate separated. After the tube had been heated in 
boiling water for fifteen minutes, the excess of acetyl chloride was 
evaporated and the residue mixed with much cold water, which 
caused it to become pale green. On heating to boiling, the green 
colour disappeared, and a viscid precipitate ( C ) separated, which 
was collected and washed with warm water. This hydrochloride 
dissolves in boiling methyl alcohol, and, on cooling, rhombic plates 
gradually separate of angle 78° which are strongly doubly refract- 
ing and show straight extinction: 

0-1073 gave 0*2415 C0 2 and 0*0562 H 2 0. C=61*4; H=5 l 8. 

C. 73 H 25 0 6 N,HC 1 requires C=61*6; H = 5*8 per cent. 

This hydrochloride melts at about 253° with vigorous decomposi- 
tion to a reddish-brown froth. It dissolves in much boiling water, 
but is remarkably sparingly soluble in boiling dilute hydrochloric 
acid, and separates in groups of thin laminae with arrow-shaped 
ends. The hot aqueous solution yields, on the addition of 
ammonia, a milky liquid which soon begins to deposit colourless, 
crystalline flakes, and after these had been collected and washed 
and left to dry on porous porcelain, they were found to melt in 
the steam-oven and to solidify, on cooling, to a colourless resin. 
In contact with methyl alcohol, this resin at once became crystal- 
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line, dissolved on boiling, and well-developed, flat prisms separated, 
on keeping, which melted sharply at 166 — 167°: 

0-1059 gave 0-2611 C0 2 and 0 0595 H 2 0. C=67-l; H = 6 2. 

CjgH^OgN requires C=67’2; H = 61 per cent. 

The methyl-alcoholic mother liquors, when left exposed to the 
dr, deposited warty masses which melted at 208— 210°, and con- 
sisted of hydroxy^oanhydrodihydromethylberberine (A), and it 
would therefore seem that the substance melting at 165 — 167° is 
the acetyl derivative of this modification (4). This is confirmed 
by the fact that this acetyl base yields, on treatment with hydro- 
chloric acid, a very sparingly soluble hydrochloride which separates 
from methyl alcohol in rhombs with the angle 78°, and melts and 
decomposes at 253°. 

The mother liquors and washings of the hydrochloride (G\ 
see above) gave with ammonia a chalky precipitate, which was 
collected and crystallised from methyl alcohol, in which it was 
sparingly soluble, and from which it separated in crusts of nodules 
melting at 213— 215° (. D ): 

OT061 gave 0*2638 C0 2 and 0*0593 H a O. C = 67*8; H = 6 2. 

CgjIIggOgN requires C = 67*2; H = 6 1 per cent. 

This substance is presumably the acetyl derivative of hydroxv- 
isoanhydrodihydromethylberberine (. B ). When it was mixed with 
warm dilute hydrochloric acid, it was converted into the hydro- 
chloride, which separated from methyl alcohol in oblique, rhombic 
plates with an angle of 70°. After drying in the steam-oven until 
constant in weight, this salt yielded the following analysis : 

0-1189 gave 0-2716 C0 2 and 0*0650 H 2 0. C=62-3; H = 6'0. 

C^H^OeNjHCl requires C=616; H=5'8 per cent. 

This hydrochloride darkens above 220° and decomposes at 230° 
rith vigorous effervescence to an orange syrup. It dissolves 
eadily in hot water and separates in a very characteristic manner, 
lamely, in very thin, perfectly formed, nearly square plates with 
levelled edges. 

The mother liquors from this hydrochloride deposit, on concen- 
-ration, rhombic prisms of angle 78°, which melt at 253 — -255° with 
rigorous effervescence, and evidently consist of the hydrochloride 
P), partial molecular change having taken place during the con- 
r ersion of the acetyl base ( D ) into the hydrochloride. That intra- 
nolecular changes of this nature take place readily under a variety 
f conditions is evidenced by the two following experiments, which 
^re made with the object of determining whether it was passible 
o obtain base ( B ) from the acetyl derivative (D) by hydrolysis, 
11 thus to confirm the relationship of these substances. 
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(i) The acetyl derivative ( D ) was boiled with dilute sulphur^ 
acid (20 per cent.) for ten minutes, ammonia was then added, and 
the base crystallised from methyl alcohol, from which it separated 
as a rather indefinite, crystalline crust melting at 209 — 211°, and 
consisting of hydroxyisoanhydrodihydroberberine (d). The methyl, 
alcoholic mother liquors deposited, oil slow evaporation in the in- 
chest, groups of needles which melted at 165 — 168°, and proved 
to be the modification (ft) of the same hydroxy-base 

(ii) The acetyl derivative (J)) was boiled with 10 per cent, 
methyl-alcoholic potassium hydroxide until it had dissolved and 
the solution concentrated, when, on keeping in the ice-chest, a 
crystalline substance separated which melted at 208 — 210°, and 
consisted of modification (A) of the hydroxy-derivative. 


isoil n hydromethy Iberberine , 



The hydrochloride of this base may be obtained from either of 
the hydroxyi^oanhydrodihydromethylberberines, (,4) or (B), by 
boiling with concentrated hydrochloric acid or, better, by digest- 
ing with phosphoryl chloride. The following two experiments will 
illustrate this conversion. 

(i) Hydroxynwanhydrodihydromethylberberine (B, 2 grams) 
was boiled with concentrated hydrochloric acid (20 c.c.) for half 
an hour by means of a sulphuric acid bath, during which a 
sparingly soluble hydrochloride separated as a crust on the sides 
of the test-tube. The hydrochloric acid was distilled off under 
diminished pressure, the pale ochreous residue dissolved in much 
boiling water, the solution concentrated, and left in the ice-chest, 
when a considerable crop of the hydrochloride of isoanhydromethyh 
berberine gradually separated. 

(ii) Hydroxy/soanhydrodihydromethy Iberberine (4, 2 grains) 
was mixed with freshly distilled phoephoryl chloride (6 c.c.), in 
which it did not dissolve in the cold, but, on wanning, solution 
took place readily with the evolution of sufficient heat to raise the 
temperature from 60° to the boiling point. After boiling for ten 
minutes, the excess of oxychloride was distilled off under 15 mm 
pressure, and the deep yellow gum dissolved in much boiling water, 
when, on concentration and vigorous stirring, a large crop of the 
sparingly soluble hydrochloride of i.soanhydromethylberberine 
separated. 
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The hydrochloride from either (i) or (ii) was recrystallised from 
much hot water, dissolved in boiling water, and mixed with 
ammonia, when a milky liquid resulted which soon crystallised, and 
the base was further purified by crystallisation from methyl 
alcohol : 

0-1011 gave 0-2655 C0 2 and 0 0545 H 2 0. C = 71-6; H = 6*0. 

requires C = 71*8 j H = 6'0 per cent, 
hoAn-hydromethplberberine melts at 123 — 124° and is readily 
soluble in methyl alcohol, separating in glistening prisms, which, 
however, were not suitable for measurement arid comparison with 
the crystals of woanhydrocryptopine (1003). It is very readily 
soluble in benzene, but rather sparingly so in light petroleum ; it 
may, however, be crystallised from light petroleum (b. p. 80—90°), 
from which it separates in groups of needles like fern fronds. It 
is very readily soluble in ether, and crystallises well from this 
solvent. It. dissolves readily in acetic acid, and the addition of 
sulphuric acid produces a deep orange colour, which becomes brown 
on adding a drop of dilute nitric acid. When the base is heated 
in a test-tube, there is much charring and the development of a 
strong odour of dim ethyl amine. 

The Hydrochloride , C2iH^0 4 N,HCl. — This salt is sparingly 
soluble in water, and particularly so in dilute hydrochloric acid, 
and separates in brilliant, elongated prisms which are somewhat 
curved. It. crystallises from methyl alcohol in brilliant, prismatic 
tablets with many facets, and melts at about 205—210° with 
previous softening. 

The air-dried salt lost 3*7 per cent, at 100°, and gave the follow- 
ing results : 

0*1066 gave 0*2538 C0 2 and 0*0556 H 2 0. C=64*9; H = 5*8. 
C 2 iH 21 0 4 N,HC1 requires C=64*9; H = 5*7 per cent. 

The Hydnodide— A boiling dilute aqueous solution of the 
hydrochloride gives no precipitate on adding boiling dilute 
potassium iodide, but, on keeping, the iodide soon commences to 
separate in indefinite, nodular groups : 

0 1092 gave 0'2113 C0 2 and 00455 H 2 0. C=52*7; H = 4’6. 

requires C=52*6; H=4*6 per cent. 

hen quickly heated, this hydriodide does not discolour until 
» °«t 215°, and decomposes at about 247° to a nearly black froth. 
^13 almost insoluble in cold water and sparingly so in cold 
.^oio, but it. dissolves comparatively readily in boiling alcohol 
tW ° ^ stinct f° rms > namely, in stars or groups of 
e oz in short, brilliant prisms. When the solution is wanned. 
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the needles dissolve and leave the prisms, and it is evident, there- 
fore, that- this salt is dimorphic. 

Action of Dilute Sulphuric Acid on isoAnhydromethylberberine . 

The sulphate of woanhydromethylberberine is readily soluble, 
and if the solution in a large excess of dilute sulphuric acid i s 
boiled for half an hour and then made alkaline with ammonia, an 
amorphous base separates, which may be extracted with ether. 
The ethereal solution was thoroughly washed, dried over potassium 
carbonate, and concentrated, when, on remaining in the ice-chest 
for several days, a crust of needles formed, but in comparatively 
small amount. The substance was collected, washed with ether, in 
which it was sparingly soluble, and crystallised from methyl alcohol, 
in which the base is remarkably sparingly soluble, and from which 
it separated as a crystalline crust. 

It melted at 212—215°, and consisted of hydroxy wanhydrtr 
dihydromethylberberine (A). (Found: C = 68'4; H = 6'l, 
C S1 H 2S 0 5 N requires C = 68-3; H = 6‘2 per cent.) The ethereal 
mother liquor from the crystallisation of this modification yielded, 
on concentration, a small quantity of the modification ( B ) melting 
at 165 — 167° (compare p. 732). 

Reduction of Dihydroanhydrobcrberine Methockloride. 

In studying this reduction, the methochloride (30 grams), dis- 
solved in hot water (1 litre), was mixed with concentrated hydro- 
chloric acid (50 c.c.) and heated to boiling in an enamelled basin. 
Sodium amalgam (1500 grams of 3 per cent.) was then added, in 
three portions, together with sufficient hydrochloric acid to keep 
the liquid strongly acid. The product, separated from the 
mercury, clouded on cooling, and when mixed with excess of 
ammonia deposited a viscid, pale brown precipitate which, on 
keeping, soon hardened. This was collected, washed with a little 
warm water, dried on porous porcelain, and extracted with ether 
(X), which left a nearly colourless mass undissolved. 

The latter was found to consist of a quaternary chloride, and a 
further considerable quantity of the same substance was obtained 
from the washings of the precipitate which had separated on the 
addition of ammonia. The whole was repeatedly crystallised from 
hot dilute hydrochloric acid, and thus separated into two quaternary 
chlorides, (a) and (#), melting approximately at 245 — 250° and 
280 — 285° respectively. The chloride (a) is, after drying at 100 c , 
anhydrous, and has the formula C^Hg^NCl. (Found: C=64'5; 
H = 6*3. Calc.: C = 64’7; H = 6*2 per cent.) The chloride (0)- 
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melting at 280 — 285°, retains 1H 2 0 after drying at 100°. (Found : 
(J=61’7; H — 6*3. C^H^O^NC^HjO requires C=61*8; H = 6*4 
per cent.) There can be no doubt that these substances are the 
a- and 0-methochlorides of tetrahydroanhydroberberine (compare 
p. 733), 


V 


CH * oh 2 
UH-NMeCl 


/x ch/ 


CH, 


first described by Pyman (T., 1913, 103, 825, 826), and this was 
confirmed by the fact that the /3-chloride, on digesting with methyl- 
alcoholic potassium hydroxide, yielded a base which separated from 
methyl alcohol in colourless nodules, melted at 108 — 110°, and 
consisted of methyl/sotetrahydroanhydroberberine (base B), which 
Pyman obtained by the dehydration of tetrahydroanhydroberberine 
methohydroxide ( loc . cit p. 827). The identity was confirmed hy 
analysis. (Found: C = 71*2; H = 6*6. C 21 H 23 0 4 N requires 

C=71*4; H-6'5 per cent.) 


The ethereal extract (X) from the crude quaternary chlorides 
(see above) was thoroughly washed with water, dried over potassium 
carbonate. and evaporated, when a syrup was obtained which, even 
on long keeping in the ice-chest and frequent stirring, showed no 
signs of crystallising. That this substance is dihydromethyliw- 
tetrahydroanhydroberberine (p. 733), 


/\/ 

CH * 6 * 


CH- 


3 

NMe 


CH, 


X CEL' 


is indicated by its properties, and an analysis supported this view 
and suggested that the base was nearly pure: 

0 1046 gave 0*2730 C0 2 and 0*0672 H 2 0. C=71*3; H = 7*l. 

C^H^C^N requires C = 71'0; H = 7*0 per cent. 

The salts are readily soluble and exhibit little tendency to 
crystallise. The plat ini chloride was prepared by adding platinic 
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chloride to a dilute solution of the hydrochloride, and is a chalky, 
salmon coloured precipitate : 

0'1021 gave 0-1703 C0 2 and 0*0437 H 2 0. C^45-5; H = 4‘7. 

0-4764 „ 0'0802 Pt. Pt=16‘9. 

(CgjH^C^N ) 2 H 2 PtCl 6 requires G-45*0; H-4*7; Pt = 17*4 per cent. 

The M e thosulphat e . — This derivative was prepared by adding 
methyl sulphate (3 c.c.) to the solution of the base (3 grams) in 
warm benzene (15 c.c.), when a rise of temperature was observed, 
but there was no separation even after keeping for three days in 

On the addition of dry ether, the methosulphate was precipitated 
as a syrup, and was washed with ether, dissolved in a little methyl 
alcohol, and boiled with a considerable excess of methyl- alcoholic 
potassium hydroxide for fifteen minutes under such conditions that 
most of the methyl alcohol distilled away. Water was added, the 
caseous precipitate extracted with much ether, the ethereal solu- 
tion thoroughly washed, dried over potassium carbonate, and 
evaporated, when a syrup remained which, on keeping, gradually 
crystallised to a striated mass of needles. 

This was dissolved in dilute hydrochloric acid, the solution 
filtered, made alkaline with ammonia, and again extracted with 
ether, the ethereal solution being dried over potassium carbonate 
and evaporated, when the syrup again crystallised. After remain- 
ing in contact with porous porcelain over phosphoric oxide for 
several days, the following results were obtained on analysis: 

0-1112 gave 0-2894 C0 2 and 0 0735 H 2 0. C=71'0; H = 7*3. 

C^H^N requires C=71*5; H=7‘3 per cent. 

This base is very readily soluble in the usual solvents, and all 
attempts to recrystallise it were unsuccessful. The platinichlorith , 
prepared in the usual manner, is a pale ochreous precipitate: 

0-1017 gave 0*1731 C0 2 and 0*0449 H 2 0. C=46'4; H = 4*9. 

0-4759 „ 0-0798 Pt. Pt=17'0. 

(0 22 Ho 7 0 4 N)JI 2 PtCl 6 requires C = 46‘0; H = 4*9; Pt=16‘9 per cent. 

The analytical results and the properties of this base leave little 
doubt that it is di hydrodim e t hylhotet rahydroanhydrohtrbtrm 
(950), and contains the grouping (p. 734) 



CH 


\/ 

I 
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The jnethosulpkate was prepared by dissolving the base (5 grams) 
in benzene and adding methyl sulphate (5 c.c.), when there was 
a considerable rise of temperature, and a syrup separated which 
soon commenced to crystallise and, on remaining in the ice-chest, 
became a soft mass of glistening needles. The crystals were 
collected, washed with benzene, transferred to porous porcelain, 
dried, and analysed : 

0T182 gave 0-2506 C0 2 and 0-0701 H 2 0. C = 57-8; H = 6'6. 

C^H^O^jMe^SOi requires C = 58*2; H = 6‘6 per cent. 

This methosulphate is readily soluble in water or methyl alcohol 
and difficult to recrystallise, but it separates, when its solution in 
water is allowed to concentrate over sulphuric acid, as a soft mass 
of needles. 



Berberidene , CH 

Y 

/Ndhxjh, 

In preparing this interesting substance, the methosulphate of 
dihydrodimethylisotetrahydroanhydroberberine was digested on 
the steam-bath with a large excess of methyl-alcoholic potassium 
hydroxide (20 per cent.), when decomposition readily set in with 
the elimination of trimethyl amine. After twenty minutes, most 
of the methyl alcohol was distilled off, water was added, and the 
caseous precipitate extracted with much ether, in which in this 
condition it is moderately readily soluble. The ethereal solution 
was very thoroughly washed, dried over potassium carbonate, and 
concentrated, when, on keeping, the new substance separated as a 
crust of brilliant prisms : 

01115 gave 0*3029 C0 2 and 0 0625 H 2 0. C = 74l; H = 6*2. 
0-1062 „ 0-2877 C0 2 „ 0*0592 H 2 0. C=739; H = 6-2. 

requires C=74T; H = 6’2 per cent. 

Berberidene melts at 113 — 114°, and is characterised by the 
facility with which it crystallises. It is very sparingly soluble 
even in boiling methyl alcohol, and separates as a voluminous, 
glistening mass of irregular laminae which, when free from any 
yellow mother liquor, have a most striking lilac fluorescence. It 
is readily soluble in benzene, but sparingly so in light petroleum, 
from which it separates in groups of needles. It is sparingly 
.soluble in acetic acid in the cold, but dissolves readily on boiling, 

G G* 
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and separates in rhombs or in brilliant, stout prisms with an oblique 
termination; if, however, the separation takes place rapidly, the 
crystallisation may be indefinite. Berbendene exhibits a very 
striking difference in its behaviour with methyl and ethyl alcohols. 
Whilst it is very sparingly soluble in methyl alcohol and crystal- 
lises well from this solvent, it dissolves quite readily in ethyl alcohol 
and separates only from quite concentrated solutions, and then as 
an indefinite crust composed of warts. 

Oxidation of Berbendene. 

In studying this oxidation (p. 735), finely sieved permanganate 
(4 grams) was gradually added, at the ordinary temperature, to 
the pure substance (2'3 grams) dissolved in acetone (60 c.c.), when 
oxidation took place readily with distinct rise of temperature, hut 
care was taken that this did not exceed 18®. The product w„ 
filtered, the manganese precipitate thoroughly washed with acetone 
(.1), and repeatedly extracted with small quantities of boiling water. 
The brown, aqueous extract was considerably concentrated and 
acidified with hydrochloric acid, when a viscid, brown acid 
separated which proved difficult to purify, but ultimately the 
following process was successful: The brown mass (about 1 gram) 
was boiled with water (200 c.c.) and filtered from the dark bum 
tar; the latter was warmed with dilute ammonia, when nearly all 
dissolved, and, after boiling with animal charcoal and filtering, tie 
acid was again precipitated and boiled with water (100 c.c.). The 
combined aqueous extracts were neutralised with sodium carbonate, 
mixed with a little animal charcoal, evaporated to about 20 C.C., 
and filtered. 

The nearly colourless filtrate gave, on acidifying, a chalky pre- 
cipitate which melted at about 174°, and separated from glacial 
acetic acid as a satiny mass of plates. (Found: C- 61 0; H = 61. 
C 10 H l2 O 4 requires C = 61-2j H = 61 per cent.) 

The pure acid melted at 183— 184°, and was found by direct 
comparison to be identical with 5 : (ydimethoxy-o-toluic aaA, 
C 6 H 9 Me(0Me) 2 *C0 2 H, which had been previously obtained ( 921 ) 
by the methylation of 5 : 6-dihydroxy-o-toluic acid. The melting 
point is there given as 177°, but repeated recrystallisation from 
glacial acetic acid raises this to 184°. 

° The mother liquors from the purification of the 5 : 6-dimethoxy- 
o-toluic acid were concentrated under diminished pressure nnti 
nearly dry, mixed with sand, and extracted with ether in a Soxhlet 
apparatus. The ethereal solution yielded, on evaporation, a sma , 
crystalline residue which was separated by crystallisation rom 
hydrochloric acid into 5 : 6-dimethoxy-o-toluic acid, and a more 
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readily soluble acid which separated from a little water in six- 
sided plates melting at about 171— 174°, and, on heating, yielded 
a n anhydride melting at about 170 — 173°. Since this acid gave a 
negative result for methoxy-groups in the Zeisel apparatus, there 
can be little doubt that it was hydrastic acid, CH 2 10 2 !C 6 B^(C0 2 H) 2 , 
but the quantity was insufficient for analysis. The acetone extract 
^4) of the manganese precipitate yielded, on evaporation, a syrup 
(1*2 grams) which gradually crystallised in nodular masses. When 
this was submitted to distillation in a current of steam, a cloudy 
distillate was obtained in which oily drops were visible. The whole 
was extracted with pure ether, the ethereal solution washed, dried 
ove r potassium carbonate, and evaporated, when a colourless oil 
remained which rapidly crystallised in long needles. The crystals 
were left in contact with porous porcelain until quite dry, melted, 
and, after again crystallising, transferred once more to porous 
porcelain. Finally, the substance was dried over phosphoric oxide 
in a vacuum desiccator and analysed. (Found: C = 66-5; H = 6-8. 
C 10 H 12 O 8 requires 0=66 7; H = 6*7 per cent.) 

This substance was 5 : 6-dimethoxy-o-tolualdehyde, 
C 6 H 2 Me(OMe) 2 *CHO, 

since it melted at 52 — 53°, and, when mixed with a specimen of 
this aldehyde which had previously been obtained by the methyl- 
ition of 5-methoxy-o-tolualdehyde (915), there was no alteration 
in melting point. 

The residue in the steam distillation flask contained a viscid 
oil, which was extracted with ether, the ethereal solution washed 
well, dried over potassium carbonate, and evaporated, when a pale 
yellow syrup remained, which soon began to crystallise in nodules 
and ultimately became solid. The mass was triturated with methyl 
alcohol, which removed oily impurity, transferred to porous porce- 
lain, and recrystallised from glacial acetic acid : 

0*1265 gave 0*3285 C0 2 and 0 0679 T^O. C=70 8; H = 6*l. 
CjoH^Oj requires C=70’6; H = 5'9 per cent. 

Since this substance yields a semicarbazone (see below), there 
an be little doubt that it is ketodihydroberberidene and contains 
he grouping : 
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It is rather sparingly soluble in cold glacial acetic acid, much 
more readily so on boiling, and separates well in very pale yellow 
stars made up of elongated, rhombic plates. It melts at 118—1200 
and is remarkably sparingly soluble even in boiling methyl alcohol, 
from which it crystallises as a pale lemon-yellow powder consisting 
of small, glistening prisms. The crystals are coloured crimson by 
concentrated nitric acid, partly dissolve, and the addition of water 
gives an ochreous precipitate. When sulphuric acid is added to 
the solution of a trace of the substance in glacial acetic acid. a 
brown coloration is obtained, which is intensified by the addition 
of a drop of dilute nitric acid. 

The snnicarbazone , C ai H 23 0 5 N 3 , was prepared by boiling the 
substance with much alcohol and excess of semicarbazide hydro- 
chloride and sodium acetate, when solution took place readily, ami, 
on evaporation to dryness, a crystalline mass remained. This wa? 
triturated with water, collected, washed well, and crystallised from 
methyl alcohol : 

0-1027 gave 0 2376 C0 2 and 0‘0570 H 2 0. C=63-l; H = H. 

0 1239 „ 9‘7 c.c. N 2 at 17° and 752 mm. N = 10*6. 

C^H^OsNa requires C = 63'5j H=5'8; N = 10‘6 per cent. 

This semicarbazone melts and effervesces at about 218 220° and 
is sparinglv soluble in boiling methyl alcohol, from which it 
separates in nodular masses. 


Reduction of Oxyberberine to Te trahydroanhydrob erb erin t , 

1 A/ 

CH * &H, 


/\/ 

CH (JO 

ii v° 

0 — N 

/ 

ch 2 

ch/ 


OH--N 

Y CH, 

/ ch/ 


The main difficulty in carrying out this reduction is the sparing 
solubility of oxyberberine in dilute acids or in organic solvents, 
but ultimately the following conditions were found to give the 
desired result * Oxyberberine (10 grams), suspended in alcohol 
(260 c.c. of 97 per cent.), is gradually mixed with sulphuric acid 
(130 c.c. of 97 per cent.), when the heat generated brings about 
complete solution and there is no separation of oxyberberine on 
keeping. The electrolytio cell consisted of a glass jar 20 cm. *8 

♦ I am indebted to Mr. G. R. Clemo for assistance in carrying out this 
reduction. 
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and of 1 litre capacity ■ the cathode was a sheet of lead which just 
fitted round the inside of the glass jar, and, previous to the experi- 
ment, had been coated with a layer of electrolytic lead. The anode 
was a strip of lead, and this was placed in a porous cell, 5 cm. in 
diameter, containing dilute sulphuric acid (20 per cent.), which 
was replenished from time to time during the experiment. In 
carrying out the reduction, the solution, prepared as described 
above, was placed in the cathodic compartment and a current of 
about 6 amperes passed for forty-eight hours. The pale yellow 
product was mixed with ice and water (about 500 grams), allowed 
to remain for twenty-four hours, and then filtered. The rather 
considerable grey precipitate (5*3 grams) is largely soluble in hot 
otacial acetic acid, and, after filtering, the solution deposits oxy- 
berberine acetate (1*5 grams). The portion insoluble in acetic 
acid (O’ 8 gram) melts above 300°, and was not further examined. 
The filtrate from the grey precipitate gives with excess of ammonia 
a dark-coloured precipitate (4*6 grams), which is collected, dried, 
and digested with a little methyl alcohol, when much of the dark 
impurity dissolves and a much cleaner product is left. This is dis- 
solved in boiling, very dilute hydrochloric acid with the addition of 
animal charcoal and concentrated, when, on keeping, a deep 
ochreous, crystalline precipitate separates in quantity. The hydro- 
chloride is collected, recrystallised from boiling glacial acetic acid, 
and the colourless salt decomposed by ammonia. Finally, the base 
is twice crystallised from acetone, from which it separates in colour- 
less, glistening leaflets. (Found: C=70'6; H — 6'2. C^B^C^N 
requires C=70*8* H = 6‘2 per cent.) 

This substance melted at 170 — 171°, and a careful examination 
both of the base and of its salts clearly established the identity 
with tetrahydroanhydroberberine (m. p. 170 — 171°). Moreover, a 
mixture of the substance with tetrahydroanhydroberberine melted 
at 170—171°. 


The author is much indebted to Mr, Fred Hall for carrying out 
the analyses given in this paper. 

The University Chemical Laboratories, 

Oxford, [Received, August 17 th, 1918.] 
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LX V I, — Morindone . 

By John Lionel Simonsen. 

During the past few years, owing to the shortage of synthetic dyes 
the use of natural colouring matters has, to some extent, been 
revived, and it appeared, therefore, to be a matter of some interest 
to attempt to elucidate the constitution of the main constituent 
of Morinda c itri folia and M . umbdlata , morindone, since the root 
bark of this tree at one time found considerable application in 
India for the dyeing of cloth. 

Morindone occurs in the root bark mainly in the form of the 
glucoside, morindin, although a small quantity of the free colour- 
ing matter is present in the bark. Morindin appears to have been 
first isolated from M. c itrifolia by Anderson ( Annalen , 1849, 71. 
216). He ascribed to it the formula C 28 H 30 Oj 5 , and by sublima- 
tion obtained a substance resembling alizarin in its properties, to 
which he gave the name morindone. Subsequent investigators 
appear to have regarded morindin as identical with ruberythric 
acid and morindone as identical with alizarin. Thorpe 
and Greenall (T., 1887, 51, 52), and later Thorpe and Smith 
(T., 1888, 53, 171), using M. citrifolia as the source of their 
material, proved conclusively, however, that morindone possessed 
the formula C i;i H l0 O 5 , and were of the opinion that morindin was 
more correctly represented by the formula C. 2 6 H 2 g 0 14 than by the 
formula suggested by Anderson. They further considered 
morindone to be a trihydroxymethylanthraquinone. 

The presence of morindin and morindone in M. umbellata was 
first proved by Perkin and Hummel (T., 1894, 65, 851) in their 
investigation of the constituents of the root bark of this tree. 
They confirmed the formula C 26 H 2g O ]4 (with eight hydroxy-groups) 
for morindin, and they further showed that in all probability 
morindone was a trihydroxymethylanthraquinone derived from 
2-methylanthraquinone, since, when distilled with zinc dust, 
2-methy [anthracene was obtained. 

Subsequently, Oesterle and Tisza (Arch. Pharm., 1907, 245, 
534) investigated once more the constituents of M. citrifolw. 
They drew the concision that morindin from that source had the 
formula and contained nine hydroxy-groups. They 

based this conclusion on an analysis of morindin, its acetyl and 
benzoyl derivatives, and on a quantitative determination of the 
products of hydrolysis. The properties of the morindin obtained 
by these authors, and also those of its derivatives, are at distinct 
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variance with those described by Perkin and Hummel ( loc . cit.). 
Perkin (P.> 1908, 24, 150) directed attention to these discrepancies 
an d published further analyses in support of his formula for 
morindin from M. umbellata, and suggested that the morindin 
derived from M. umbellata and M, citri folia might be different. 
With regard to the constitution of morindone, beyond the fact 
that it possesses the formula C 15 H 10 O 5 , contains ‘three hydroxy- 
groups, and yields 2-methylanthracene on distillation with zinc 
dust, little is known. Perkin (Thorpe’s “ Dictionary of Applied 
Chemistry/' III, 547) has suggested either that morindone might 
be a methylanthragallol or that it might contain a ‘CHs'OH 
group, the presence of such a group having been suggested by 
Robinson and Simonsen (T., 1909, 95, 1088) to explain the 
relationship between aloe-emodin and rhein, since, as he pointed 
out, the colour reactions of morindone are somewhat remarkable. 

For the preparation of the morindin and morindone required for 
the experiments described in this paper, the author has used the 
root bark of M. citrifolia , which was obtained for him by Dr. 
J. R. Henderson, of the Madras Museum, and Mr. Y. Narasihman, 
lecturer in chemistry, Maharaja’s College, Vizianagram, and a 
considerable quantity of the bark was very kindly extracted for 
him by Drs. Fowler and Watson at the Indian Institute of Science, 
Bangalore. The author wishes to take this opportunity of 
expressing his thanks to these gentlemen. 

The morindin was extracted and purified essentially by the 
methods used by Perkin and Hummel, and it is not necessary, to 
describe them in detail. In view of the discrepancies between the 
work of Perkin and Hummel aud that of Oesterle and Tisza men- 
tioned above, a specimen of morindin was very carefully purified 
by repeated crystallisation from 75 per cent, alcohol, when it was 
obtained in voluminous, yellow needles which, when rapidly heated, 
melted at 250 — 251°; when slowly heated, it sintered at 235° and 
melted at 245°. (Oesterle and Tisza state that it commenced to 
sublime at 235° and melted at 245°. Perkin and Hummel do not 
give a melting point.) The analytical data agreed well with the 
formula C M H M 0 14 suggested by Perkin. The acetyl derivative was 
also prepared, and was found to melt at 239—240°. (Oesterle 
and Tisza give 236°, Perkin 246—248°.) As stated by Perkin, it 
is very sparingly soluble in cold alcohol, scflfnewhat more readily 
so in the hot solvent, and contains eight acetyl groups. There 
jould therefore appear to be no difference between the morindin 
derived from M, citrifolia and M. umbellata , and the discrepancies 
etween the results of*Perkin and Hummel and those of Oesterle 
ai w Tisza must be ascribed to some other cause. The author had 
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hoped to make a direct comparison of the morindins obtained from 
these two sources, but up to the present he has not succeeded i D 
obtaining a specimen of the root bark of M. umbellata. 

Attempts to isolate in a pure state the sugar formed by the 
hydrolysis of morindin were unsuccessful. The phenylosazone was 
prepared, but was found to be a mixture. 


The Constitution of Morindone. 


From a consideration of the experiments described in this paper 
and from the results obtained by previous investigators, the author 
would suggest that morindone is best represented either as a 
hydroxymethylanthrarufin (I) or as a hydroxymethykhryflazin 

(ii). 
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The evidence, in support of this view may, perhaps, best be 
summarised as follows: 

(i) The methyl group is in position 2, since morindone on dis- 
tillation with zinc dust yielded 2-met.hylanthracene (Perkin and 
Hummel, loc. cit p. 856). 

(ii) Morindone contains three hydroxy-groups, since it yields 
triacetyl, tri benzoyl, and trimethoxy-derivatives. 

(iii) Two of the hydroxy-groups must be in the ortho-position 
with respect to the carbonyl groups of the anthraquinone nucleus, 
since treatment with methyl iodide and alkali only yielded a 
monomethyl ether (see p. 773). 

(iv) Morindone is a mordant dye resembling alizarin, and hence 
probably has two of the hydroxy-groups in the 1 : 2-position. 

(v) The hydroxy%roup, which undergoes inethylation with 
methyl iodide, must be present in the same ring as another 
hydroxy-group, since morindone monomethyl ether is completely 
destroyed when oxidised with an alkaline solution of potassium 
permanganate, only oxalic acid being isolated from the products 
(see p. 773). 
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(vi) Morindone cannot be a derivative of anthragallol or pur- 
purin, since it is perfectly stable in alkaline solution and does not 
undergo oxidation even when air is drawn through such a solution 
for several days. 

(vii) The presence of a *CH 2 *OH group, as suggested by Perkin, 
is unlikely, since all attempts to detect such an alcoholic grouping 
by oxidation or displacement of the hydroxy-group by a halogen 
were unsuccessful. 

From the above, it follows that the only positions for the 
hydroxy -groups are as in 1 : 5 : 6-trihydroxyanthraquinone or 
1 : 7 : 8-trihydroxyanthraquinone. 

(viii) It is suggested that the methyl group must be in the 
ortho-position with respect to one of the hydroxy-groups, since all 
attempts to oxidise it to a carboxyl group by means of chromic 
acid have proved unsuccessful, the molecule being completely 
destroyed when once attacked by the oxidising agent. As is well 
known, o-xylene cannot be oxidised to phthalic acid by means of 
chromic acid, and the author has further found that whereas 
^j-tolyl methyl ether when oxidised by means of chromic acid in 
acetic acid solution gave, an excellent yield of anisic acid, o-tolyl 
methyl ether under similar conditions did not yield a trace of the 
corresponding o-methoxy-acid. 

(ix) If the view be accepted that the methyl group is in the 
ortho- position with respect to one of the hydroxy-groups, then four 
formulae derived from hydroxyanthrarufin or hydroxychrysazin 
become possible (I, II, III, and IV). The author would reject 
formulae III and IV, since it is highly improbable that substances 
possessing these formulae would be methylated by methyl iodide, 
owing to steric hindrance. 

(x) In deciding between formulae I and II, it would appear that 
formula I is the more probable, since in its colour reactions 
morindone resembles more closely hydroxyanthrarufin than hydr- 
oxychrysazin. Hydroxyanthrarufin dissolves in sulphuric acid 
with a violet colour which, on the addition of boric acid, becomes 
blue; morindone dissolves in sulphuric acid with a blue colour, 
which is not changed on the addition of boric acid; moreover, the 
sulphuric-boric acid solutions of hydroxyanthrarufin and morindone 
are practically indistinguishable in colour. Hydroxychrysazin, on 
the other hand, dissolves in sulphuric acid with a red colour, which 
becomes purple oil the addition of boric acid. The bluer shades 
exhibited by morindone are explained by the presence of the 
methyl group, since, as is well known, methyl alizarin yields bluer 
shades than does alizarin. 

Hany experiments were made with the object of confirming the 
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formula suggested above for morindone, but up to the present 
without success. Morindone trimethyl ether was found to be 
extremely resistant to oxidising agents. It was only slowly- 
attacked by an alkaline solution of potassium permanganate even 
in boiling solution. Experiments involving the use of either 
chromic acid or nitric acid gave only negative results. 

The synthesis of morindone is being attempted, but the problem 
seems to be a difficult one. 

Experimental. 

Morindin. 

The material, isolated and crystallised as described on p. 767 
(Found: C = 55*3; H = 49. C^EUgO^ requires C=55'3; H = 4*9 
per cent.), was hydrolysed with an alcoholic solution of sulphuric 
acid, when 0*7556 gave 0*3632 morindone. Yield of morindone= 
48 T per cent., whereas if the formula for morindin were 
the yield of morindone should be 48*0 per cent. 

Acetylmorindin . — This substance was readily prepared by boil- 
ing morindin with acetic anhydride containing a trace of pyridine 
for two hours. It separated from dilute acetic acid in pale sulphur- 
yellow needles, which melted at 239 — 240°. For analysis it was 
dried at 120° (Found: C=56*l; H = 5*l. requires 

C=56’0; 11 = 4*9 per cent.). The number of acetyl groups present 
was determined by A. G. Perkin’s method, and was found to be 
eight. 0*2074 gave 0*1103 C 2 H 4 0 2 , whence Ac = 38*2, whereas this 
amount of a substance of the formula C 26 H 20 O 14 (Ac) 8 should yield 
0*1106 C 2 H 4 a 2 , Ac =38*2 per cent.* 

Morindone. 

The morindone required for these experiments was obtained from 
morindin by hydrolysis with an alcoholic solution of sulphuric 
acid. After crystallisation from toluene, it melted at 275°, and 
showed all the properties ascribed to this substance (Found: 
C=66‘4; H = 3*7, Calc.: C=66’7; H = 3*7 per cent.). Morindone 
was not attacked when heated with an acetic acid solution of 
hydrogen bromide (saturated at 0°) for some hours at 100° in a 
sealed tube, nor was it found to be altered when air was drawn 
through an alkaline solution for some days. 

A eetylmorindone . — A cetyl morindone was prepared by heating 
morindone for two hours with acetic anhydride and anhydrous 

* Oeaterle and Tisza’s formula C S7 H. 1 0 li (Ac) i requires Ac=39-8 per 
cent. 
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3 odium acetate. It was purified by crystallisation from acetic acid, 
when it was obtained in pale yellow needles melting at 249° and 
commencing to sinter slightly at 243°. This melting point is con- 
siderably higher than that given by Perkin and Hummel (Joe. dt . , 
p. 856), who state that acetylmorindone melts at 222°. I am, 
however, informed by Prof. Perkin that this value for the melting 
point is probably due to a misprint. 

Por analysis, a specimen was dried at 120°: 

0*1129 gave 0*2645 C0 2 and 0-0427 II 2 0. C = 63-8; H^4’2. 

C 21 H 16 0 8 requires C=63*6; H = 4*0 per cent. 

Acetylmorindone was not readily attacked by chromic acid, and 
all attempts to oxidise the methyl group by this reagent were un- 
successful. Thus, when treated with the quantity of chromic acid 
calculated to oxidise the methyl group to a carboxyl group, a 
portion of the substance appeared to undergo complete destruction, 
the remainder being unattacked. A careful examination of the 
chromic acid solution failed to reveal the presence of any deriv- 
ative of phthalic acid. When treated with an acetic acid solution 
of hydrogen bromide (saturated at 0°) in a sealed tube at 100°, 
hydrolysis of the acetyl derivative took place, but no trace of a 
halogen derivative was formed, as would in all probability have 
been the case if a ’CH 2 *OAc group had been present (compare 
Perkin and Simonsen, T., 1904 , 85 , 854; Muller, T., 1907, 91, 
1782). 

Benzoylmorindone . — Morindone (1 gram) was mixed with 
pyridine (5 c.e.), and, after cooling in ice, benzoyl chloride 
(2 grams) was gradually added. The reaction proceeded readily, 
and, after remaining for thirty minutes, the mixture was poured 
into water, when a viscid oil separated, which rapidly solidified 
on triturating with hot alcohol. It was crystallised from acetic 
acid, when it was obtained in nodules of fine, yellow needles melt- 
ing at 218—219°. For analysis, it was dried at 120°: 

0*1079 gave 0*2924 C0 2 and 0-0403 H 2 0. C = 73-9; H=41. 

C^H^Og requires C=74*2; H = 3 8 per cent. 


U ethylation of Morindone : Morindone M onom ethyl Ether and 
Trimethyl Ether. 

Many experiments were made with a view to devise a satisfac- 
tory method for the preparation of morindone trimethyl ether. It 
was ultimately found that the following somewhat laborious process 
gave the best results. 

Morindone (3 grams) was mixed with a solution of potassium 
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hydroxide (12 grams) dissolved in water (15 c.c.) and treated with 
methyl sulphate (15 c.c.), which was added all at once. The mi*, 
ture was vigorously stirred, and when the reaction was complete, 
the same quantities of alkali and methyl sulphate were added. 
The alkaline solution, which was now deep red, was boiled, acidified, 
the crude inethylation product collected, and again treated with 
alkali and methyl sulphate as before. The red solution contained 
in suspension a deep red, sparingly soluble potassium salt and the 
yellow trimethyl ether. It was filtered through cloth, and the 
residue boiled with dilute alkali and filtered, this treatment being 
repeated three times, when the filtrate should only he slightly red. 
The residue was ground with a considerable volume of chloroform, 
which dissolved the morindone trimethyl ether, leaving the in- 
soluble, red potassium salt of the monomethyl ether A (see p. 773). 
The chloroform extract was evaporated, the crude, pale yellow tri- 
methyl ether dissolved in hot toluene, and the toluene solution 
repeatedly washed with hot dilute alkali, which removed a further 
quantity of partly methylated morindone. (The alkaline washings 
were mixed with A.) 

After separating from the alkali, the toluene solution was filtered, 
the toluene removed in a current of steam, when the nearly pure 
trimethyl ether was obtained. It was crystallised from acetic acid, 
when it separated in pale yellow needles melting at 229°, as stated 
by Oesterle and Tisza : 

01013 gave 0'2566 CO* and 0*0426 HjO. C = 69T; H=4*7. 
C 18 H i 6 0 5 requires 0 = 69*2; H=5‘l per cent. 

Morindone trimethyl ether, when pure, is insoluble in alkali; in 
sulphuric acid it dissolves to a deep blue solution. 

The oxidation of morindone trimethyl ether has been carefully 
investigated. The ether was found to be extremely stable to 
chromic acid, and the greater part was recovered unchanged when 
oxidised with the equivalent quantity of oxidising agent, the 
remainder being apparently completely destroyed. When suspended 
in dilute sodium carbonate solution and boiled with a solution of 
potassium permanganate for several days, it was slowly oxidised. 
Much of the. ether remained unattacked, and, with the exception 
of oxalic acid, no acid could be isolated in sufficient quantity for 
identification. When nitric acid was used as the oxidising agent, 
only oxalic acid appeared to be formed. 

The sparingly soluble red potassium salt A, mentioned above, 
was suspended in hot water, decomposed with hydrochloric acid, 
and the brown solid which separated was collected. It was purified 
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by repeated crystallisation from acetic acid. For analysis, it was 
dried at 120°: 

01012 gave 0’251 C0 2 and 0*0388 H 2 0. C=67’6 ; H = 4*2. 

0 1028 „ 0*2561 C0 2 „ 0*038 H 2 0. C=67*9; 

CieH^ requires C=67-6; H = 4*2 per cent. 

Uorindone monomethyl ether crystallises in iridescent, brown 
needles melting at 248°. It is readily soluble in chloroform, 
toluene, or hot acetic acid, more sparingly so in ether or ethyl 
acetate, and very sparingly so in alcohol. It dissolves in concen- 
trated sulphuric acid with a colour similar to that shown by 
morindone, only slightly redder. The sulphuric acid solution on 
the addition of a crystal of potassium nitrate gives a fine, greenish- ■ 
red coloration. In fuming nitric acid, it dissolves with a transient 
red colour, yielding almost immediately a reddish-brown solution. 
It forms sparingly soluble red sodium and potassium salts, the 
solutions of which exhibited a slight fluorescence reminiscent of 
eosin. An attempt was made to determine the number of 
met-hoxy-groups present by the ordinary Zeisel method, but owing 
to the sparing solubility of the substance, the results were always 
low, although the heating was continued for from four to five 
hours and the hydriodic acid was mixed with acetic anhydride. 
Morindone monomethyl ether is readily attacked by an alkaline 
solution of potassium permanganate; it appears to undergo com- 
plete disintegration, and the bearing of this fact on the deter- 
mination of the constitution of morindone has already been, 
discussed. 

Morindone monomethyl ether wag also prepared by treating 
morindone with methyl iodide in the presence of sodium methoxide. 
Morindone (0*6 gram) was mixed with sodium methoxide (1'3 grams 
of sodium), and, after the addition of methyl iodide (0-8 gram), the 
mixture was heated in a sealed tube at 100° for eight hours. The 
deeply coloured product was poured into water, and, after the 
addition of potassium hydroxide solution, was boiled, filtered, and 
the residual potassium salt well washed with hot dilute alkali 
until the washings were only faintly coloured. The salt was decom- 
posed with dilute hydrochloric acid, and the brown solid thus 
obtained (0*1 gram) was collected and recrystallised from acetic 
acid, when it melted at 247 — 248° and showed all the properties 
of morindone monomethyl ether. The melting point was not 
altered on admixture with an equal amount of the monomethyl 
other prepared by means of methyl sulphate, as described above. 
ft f &cetijlmorindone Monomethyl Ether . — This substance was 
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readily prepared when the monomethyl ether was heated for t» 0 
hours with acetic anhydride and anhydrous sodium acetate, 
was crystallised from acetic acid and dried at 120° for analysis: 

0-1042 gave 0 2494 C0 2 and 0*041 H^O. C = 653; H=43. 

requires C-65‘2; H = 4‘3 per cent. 

Biacetylmonndone monomethyl ether separates from acetic acid 
in yellow, hexagonal prisms melting at 245 — 246°, It is sparingly 
soluble in hot alcohol. 


The Sugars from Monndin. 

In one experiment, the acid mother liquor from which the 
morindone had been separated was treated with sodium acetate 
until the excess of mineral acid was neutralised, and the solution 
concentrated to a small bulk. Excess of phenylhydrazine was 
added, and, after heating on the water-bath for one hour, the 
brownish-yellow osazone was collected. After repeated fractional 
crystallisation from alcohol, a sparingly soluble fraction was 
obtained which separated in fine yellow needles decomposing at 
207°: 

0-0689 gave 11 c.c. N 2 at 30° and 760 mm. N = 17*2. 

C J i7H 2 o0 3 N 4 requires N = 17‘l per cent. 

This substance would, therefore, appear to be the osazone of a 
pentose, and is possibly identical with the osazone (m. p. 202 — 203°') 
described by Perkin (loc, cit., p. 150), but owing to the small 
quantity of material which was obtained in a pure state, great 
trust cannot he placed in the result of the analysis. Prom the 
mother liquor from which the above-mentioned osazone had been 
separated, a small quantity of another osazone was isolated, in 
stout yellow needles, which melted at about 195° and were readily 
soluble in alcohol. 

The author wishes to thank Mr. M. Gopala Kau, M.A., for the 
care with which he made the analyses required for this and the 
following communication. 

Thk Presidency College, 

Madras. [Received, May Wh, 1918,] 
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LXVII - — The Nitration of 2- and §-Methoxy- m- 
Tolualdehydes and m-Toluic Acids. 

By John Lionel Simonsen. 

For synthetical experiments in the anthraquinone group, the 
author was desirous of preparing 3-methoxy-4-methylphthalic acid, 
and it appeared probable that the simplest method would be by 
nitrating 2-methoxy-m-tolualdehyde (I), when it was expected that 
the nitro-group would enter the ortho-position with respect to the 
aldehyde group with the formation of 4nitro-2-methoxy-m-tolu- 
aldehyde (II), which could then be readily converted into the 
required acid, for it has been shown that o-veratraldehyde (III) 
and 5 : 6-methylenedioxy-o-tolualdehyde (IV), on nitration, yield 
nitro-derivatives containing the nitro-group in the ortho-position 
4th respect to the aldehyde group (Perkin and Robinson, T., 
914, 105, 2389; Perkin, T., 1916, 109 , 910). 
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This expectation was not, however, realised, for when 2-methoxy- 
7 t-tolualdehyde was treated with nitric acid under the conditions 
iescribed in the experimental part of this paper (see p. 778), an 
ilmost quantitative yield of 5~nitro-2-n?ethory-n\tolit(ildehyde (V) 
was obtained. 
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The constitution of this aldehyde was readily proved by the f ac t 
that on oxidation it was converted into 5-nitro-2-met hoxy-m-t ofo tc 
acid (VI), an acid which was readily obtained by the methvlatioa 
of 5-nitro-2-hydroxy-w-toluie acid (VII) (Einhorn and pfy] 
Annalen, 1900, 311, 47 ; Fortner, Monatsh., 1901, 22, 939). 

5-Nitro-2-methoxy-w-toluic acid was also prepared by the nitra- 
tion of 2-methoxy-m-toluic acid (VIII), which was obtained by the 
oxidation of the aldehyde. 
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During the preparation of the 2-hydroxy-aldehyde, a consider- 
able quantity of the 6-hydroxy-aldehyde was obtained, and it 
appeared, therefore, to be of some interest to investigate the nitra- 
tion of 6-m ethoxy- w-talualdehyde (IX) and 6-methoxy-m-toluic 
acid (X). The aldehyde on nitration gave an excellent yield of 
the 5-m<ro-derivative (XI), the constitution of which was proved 
by the fact that on treatment with acetone and alkali it yielded 
the corresponding derivative of distyryl ketone, no formation of 
indigotin taking place, which would have been the case if the 
nitro-group had entered either of the positions ortho to the aldehyde 
group. The nitro-aldehyde yielded on oxidation the corresponding 
acid (XII), which acid was also formed by the nitration of 
6-methoxy-m-toluic acid. 

At the same time, there was obtained a considerable quantity 
of a neutral substance melting at 69°, which would appear to be 
( >mtro-o-tolyl methyl ether (XIII). As was to be expected of a 
substance possessing this constitution, some difficulty was experi- 
enced in converting the methyl group into a carboxyl group. This 
was ultimately accomplished by oxidation with chromic acid in 
concentrated sulphuric acid solution, when an acid was obtained 
crystallising in prismatic needles and melting at 161°. Simonsen and 
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RaU (T., 1916, 111, 223 et stq.) have described three of the four 
oesible isomeric nitro-2-methoxybenzoic acids ; this acid was found 
uofc to be identical with any of the three, and it is in all probability 
^ n it r0 -2-methoxybenzoic acid (XIY). Unfortunately, it was not 
obtained in sufficient quantity for a detailed examination to be 
made. 

The results described above are of some interest in illustrating 
the difference in orientating effect of methyl and methoxy-group9. 
It has been suggested (Simonsen and Rau, lac. cit .) that a negative 
aroup in the ortho-position with respect to a positive group tends 
to neutralise such a grouping, and the orientating effect is then in 
the main exercised by the remaining positive group in the mole- 
cule. Whilst this appears to be the case in the nitration of acetyl- 
amino-methoxy-derivatives and also of other methoxy-derivatives, 
the rule is evidently not of any general application. 

Experimental. 

2 M ttho x lj-m-tohi a] dehyde (I). 

The phenolic aldehyde (10 grams) was dissolved in sodium meth- 
oxide (2 grams of sodium) and treated with methyl sulphate (15 
trrams), the addition of the same quantities of alkali and methyl 
sulphate being repeated three times. The solution was then heated 
on the water-bath for fifteen minutes to complete the decomposition 
of the methyl sulphate, water added, the methoxy-aldehyde ex- 
tracted with ether, and the ethereal solution dried and evaporated. 

2-Methoxy-m4oliialdehyde was obtained as a viscid, pleasant- 
smelling oil which boiled at about 120°/6 mm. With concentrated 
sulphuric acid it gave a cherry-red coloration. 

The oxime was best prepared by dissolving the aldehyde (1*3 
grams) in alcohol, and, after the addition of hydroxylamine hydro- 
chloride (2 grams) and sodium acetate (2 grams), the mixture was 
heated on the water-bath for half an hour. On pouring into water, 
|the oxime separated in silky needles, which were purified by crystal- 
lisation from methyl alcohol. It melted at 118°: 

0 1558 gave 12 9 c.c. N 2 at 33° and 759 mm. N = 8‘7. 

C 8 H u 0 2 N requires N=8’5 per cent. 

The semicar bazone, prepared in the usual manner, crystallised 

rem alcohol, in which it was somewhat sparingly soluble, in white, 
microscopic needles melting at 224° : 

6’ 0906 gave 16-8 c.c. N 2 at 30° and 760 mm. N = 20'0. 

requires N-20'2 per cent. 
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Nitration of 2- Met hoxy-m-t oluald ehyde. ^-NitTo~2-methoxy-^. 

tolualdekyde (V). 

In one experiment, the aldehyde (2 grams) was added gradually 
to nitric acid (D 1*52 : ID grams), which was kept well cooled j n 
ice. The reaction proceeded smoothly, and, after remaining f or 
fifteen minutes, the mixture was poured on ice, when an 0 j] 
separated which rapidly solidified. This was collected, triturate 
with dilute sodium carbonate solution* to remove a trace of acid 
dried on porous porcelain, and purified by crystallisation from a 
mixture of ether and light petroleum (yield, 2*2 grams) : 

0 1634 gave 10*7 e.c. No at 30° and 759 mm. N = 7*0. 

C 9 H 9 0 4 N requires N = 7*2 per cent. 

b-Nilro-2-methoxy-m-toliuddehyde crystallises in balls of needle? 
melting at 61 — 62°. It is readily soluble in the ordinary organic 
solvents with the exception of light petroleum, in which it is som?. 
what sparingly soluble. The 5-nitro-aldehyde was found to be the 
sole product of the reaction, since no trace of an isomeride could 
be isolated from the mother liquors. 

The semicarbazone crystallised from alcohol in fine, woollv 
needles which decomposed at 233°: 

0*0948 gave 19-4 c.c. N 2 at 32° and 758 mm. N = 22*0. 

C 30 H 12 O 4 N 4 requires N = 22‘2 per cent. 

5 : b ! -Dinitro-2 : 2 1 -dimethoxydi-Z-m- m e t kyhtynjl Ketone, 
NO a -C 6 H 2 Me(OMe)’CH:CH-CX)-CH:CH-C 6 H 2 Me(OMe)*NO., 

This substance was readily prepared under the following condi- 
tions: the aldehyde (0*5 gram), dissolved in warm methyl alcohol 
(5 c.c.), was mixed with acetone (0*5 gram), and, after the addition 
of potassium hydroxide (50 per cent. : two drops), the yellow mix- 
ture was heated to boiling for a few minutes. The liquid rapidly 
clouded and a voluminous mass of yellow needles separated. These 
were collected, well washed with methyl alcohol, and the residue 
recrystallised from acetic acid, in which it was only very sparingly 
soluble, when it was obtained in fine, yellow needles decomposing 
at 252°: 

0*094 gave 6 c.c. N 2 at 32° and 758 mm. N — 6-8. 

C 21 H2o 0 7 N 2 requires N ~6’8 per cent. 

♦ The acid t0*05 gram) which separated from the sodium carbonate 
solution on acidification was found to be 5-mtro-2-methoxy-m-toluic acid. 
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Oxidation of 5-ft 7 itro-2~inethoxy-m~tolualdehyde. b-Nitro-2- 
met-h oxy-m-toluic Acid (VI). 

The nitro-aldehyde (1*2 grains) was dissolved in acetone (30 c.c.) 
and finely powdered potassium permanganate (0*65 gram) was 
gradually added. The oxidation proceeded readily, and, after the 
reaction was complete, water was added, the solution boiled, and 
the manganese dioxide filtered off. The filtrate was concentrated 
on the water-bath until free from acetone, a trace of unchanged 
aldehyde removed, and the aqueous solution acidified, when the 
nitro-acid separated in fine needles. These were collected and 
crvstallised from hot water : 

0 2036 gave 12 c.c. N 2 at 30° and 759 mm. N = 6*3. 

C 9 H 9 0 5 N requires N = 6’6 per cent. 

5-.V itro-2-meth oxy-m - 1 oluic acid crystallises from hot water in 
glistening, silky needles melting at 154°. It is readily soluble in 
the ordinary organic solvents with the exception of light petroleum. 

The silver salt separated in pale yellow needles, which were some- 
what soluble in hot water : 

0*2974 gave 0 1007 Ag. Ag-33‘8. 

C 9 H 8 0 5 NAg requires Ag — 34*0 per cent. 

For the purposes of comparison, a specimen of 5-nitro-2-methoxy- 
ro-toluic acid was prepared by the inethylation of the correspond- 
irg hydroxy-acid obtained by the nitration of 2-hydroxy-m-toluic 
acid (Einhorn and Pfyl, loc . c it.). The acid isolated from the 
methyl ation melted at 154°, and was identical in every way with 
the acid prepared by the method described above. 


2-Methoxy-m-toluic Acid (VIII). 

This acid was readily obtained by the oxidation of the correspond- 
ing aldehyde by means of potassium permanganate in acetone solu- 
tion. It separated from hot water in hair-like needles which melted 
at 83°. 'It was readily soluble in hot water and in the ordinary 
organic solvents, somewhat readily so in cold water : 

0 0952 gave 0*2266 C0 3 and 0*053 H,0. C = 64*9; H=6*2. 

C 9 HiqO s requires C=65*l; H — 61 per cent. 

The silver salt was obtained as a caseous, white precipitate which 
was dried at 100° for analysis ; 

0'37 gave 0*1475 Ag. Ag = 39*9. 

C y H 9 0 3 Ag requires Ag^ 39' 6 per cent. 
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Nitration of 2-Methoxy-m-toluic Acid. 

The acid (0 3 gram) was gradually added to nitric acid (D 1'52 : 

1 gram), the temperature being kept at about 30°. After remain- 
ing for ten minutes, the clear solution was poured into water, when 
the nitro-acid separated and was collected (yield, 0'3 gram), 
After crystallisation from hot water, it melted at 154°, and this 
melting point was unaltered on admixture with a specimen of the 
5-nitro-acid prepared by the oxidation of the nitro-aldehyde a? 
described above. The 5mitro-acid appeared to be the sole product 
of the reaction, since the mother liquors yielded no trace of as 
isomeride. 

Nitration of b-Methoxy-m-tohialdehyde (IX). b-Nitro-S- 
methoxy-m-tolitaldehyde (XI). 

The aldehyde (3 grams) was added slowly to nitric acid (D 1 52: 

9 grams), which was kept well cooled in a mixture of salt and ice. 
The aldehyde dissolved with considerable evolution of gas, and, 
after remaining for ten minutes, the mixture was poured on ice, 
when the nitro-aldehyde separated and was collected (yield, 4*2 
grams). 

5- Nitro-b-methoxy-m-tolualdehyde crystallises from dilute alcohol 
in small needles melting at 77°. It is readily soluble in all the 
ordinary organic solvents: 

0-1093 gave 7*2 c.c. N 2 at 31° and 760 mm. N = 7‘l. 

C 9 H 9 0 4 N requires N=7’2 per cent. 

The scmicarbazone crystallised from alcohol in needles which 
decomposed at 235°: 

0*0849 gave 17 4 c.c. N 2 at 31° and 760 mm. N = 22*0. 

C 10 Hi 2 ° 4 N 4 "requires N = 22'2 per cent. 

5 : ft-DimtroA : £ f -dimethoxydi-3-methyhtyr?/l Ketone . 

This substance was prepared in a similar manner to the isomeride 
described on p. 778. It crystallises from acetic acid jn yellow 
needles melting at 214°: 

0-0526 gave 3*4 c.c. N 2 at 30° and 759 mm. N = 6 9. 

C 21 H 20 O 7 N 2 requires N = 6*8 per cent. 

b-Nitro ^-methoxy-m-toluic Acid (XII). 

This acid was readily obtained when the nitro-aldehyde ww 
oxidised with potassium permanganate in acetone solution. For 
analysis, it was crystallised from dilute alcohol: 
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0^752 gave 11*2 c.c. N 2 at 31° aud 760 mm. N = 6*8. 

C 0 H 9 O 5 N requires N = 6*6 per cent. 

§.yitro-&-methoxy-m-toluic acid crystallises in colourless, felted 
needles melting at 180 — 181°, and softening slightly at 176°. It 
■ g v ery sparingly soluble in cold water, somewhat more readily so 
in hot ) it is very r * a< lily soluble in chloroform, acetic acid, or ethyl 
acetate, more sparingly so in benzene. 

The barium salt crystallised in sparingly soluble, curious nodular 
masses of needles; the calcium salt was obtained in stellate clusters 
of needles which were readily soluble in hot water ; the ail vtr salt 
separated as a granular, white precipitate : 

0 2272 gave 0*0772 Ag. Ag-34 0. 

C 9 H 8 0 5 NAg requires Ag = 34'0 per cent. 

The methyl ester, C 10 H n O 5 N, crystallised from dilute methyl 
alcohol in silky needles melting at 47°. 

Nitration of &-M ethoxy-m-toluic Acid (X). 

The finely powdered acid (1*4 grams) was gradually added to 
nitric acid (D 1*52:5 grams), the temperature being kept between 
30° and 35°. The acid dissolved with considerable evolution of 
gas, and, after remaining for ten minutes, the mixture was poured 
into water and the solid which separated was collected and 
triturated with dilute sodium carbonate solution, a considerable 
quantity of a neutral substance, A (0-62 gram), remaining undis- 
solved. This was separated, the filtrate acidified, and the acid 
which was deposited (0*97 gram) crystallised from dilute alcohol, 
when it was obtained in fine needles melting at 180 — 181°, this 
melting point being unaltered on admixture with a specimen of 
the acid obtained by the oxidation of the nitro-aldehyde. The 
neutral substance .4 was purified by crystallisation from methyl 
j alcohol, from which it separated in glistening needles melting at 
1 69°. For analysis, it was dried in a vacuum : 

0 1404 gave 11 c.c. N 2 at 30° and 759 mm. N — 8*5. 

C s H 9 0 3 N requires N = 8*4 per cent. 

This substance would appear to be ft-nitro-o-toly 1 ! methyl ether 
XIII). It was attacked by a hot alkaline solution of potassium 
Permanganate only with great difficulty, but it was found to be 
eadily oxidised by chromic acid under the following conditions : 
he nitro-compound (0*25 gram) was dissolved in concentrated 
mlphuric acid (1 c.c.) and gradually treated with chromic acid 
J)‘3 gram) dissolved in concentrated sulphuric acid (2 c.c.), the 
temperature being kept at about 40°. When the reaction was 
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complete water was added, the nitro-acid which separated w as 
collected, ' dissolved in a little dilute sodium carbonate solution, and 
filtered from a little unattacked material. On acidifying the 
alkaline filtrate, the tutro-acid separated in fine, prismatic needles 
which melted at 159—160°. After crystallisation from hot water, 
in which it was readily soluble, it melted at 161°. This acid was 
probably Q-nitro-2-methoxybenzoic azid. (XIV), an acid which does 
not appear to have been described previously. It was not identical 
with 5 -nifcro 2 -inethoxybenzoic acid, which also melts at this 
temperature (Simonsen and Rau, T., 1917, 111, 228), since a mix- 
ture of the two acids melted at about 140°. Unfortunately, this 
new acid was not obtained in sufficient quantity for a detailed 
examination. 


In conclusion, the author wishes to thank Mr. M. Gopala Rau, 
M.A., for his assistance in the analytical work. 


The Presidency Coixege, 
Madras. 


[Received, May Wth 1918.] 


LXVni .— The Bromination of some. Derivatives 0/ 
Veratrole. 

By John Lionel Simonsen and Madyar Gopala Rau. 

In previous communications (T., 1917, 111, 69, 220; this vol., 
p. 22), the results of experiments were described on the nitration 
of some acetylamino-derivatives of veratrole and methoxybenzoic 
acids, and attention was directed to the relative orientating 
influence of methoxy- groups having positive or negative groups in 
the ortho- or para-positions. In continuation of these experiments, 
it appeared to us to he a matter of some interest to investigate the 
effect of bromination on the same series of compounds in order to 
determine whether substitution would proceed similarly. When 
these experiments were nearing completion, a paper by Jones and 
Robinson (T., 1917, 111, 903) appeared which has anticipated out 
work in some directions. 

We selected for our experiments the two isomeric a cetyl amino- 
veratroles and the three acetylaminoveratric acids, and the results 
obtained are shown diagrammatically below. 
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The bromination wa 3 performed either in chloroform or in glacial 
acetic acid solution, the sparingly soluble bromo-aniide which 
separated was decomposed with water, and the product isolated in 
a suitable manner. As will be observed, the bromine always 
entered the nucleus in the para-position with respect to the acetyl- 
amino-group, except in the case of 6-acetylaminoveratric acid 
(XIV), when, this position being already occupied, the carboxyl 
group was eliminated with the formation of 5-bromo4-acetylamino- 
keratrole (IX). Only in one case was the formation of an isomeride 
(detected, namely, when 3-acetylaminoveratrole (I) was brominated 
mder special conditions (see p. 786). It has not, unfortunately, 
proved possible to orientate this isomeride, which must be either 
he 4- or 5-bromo-derivative (III or Ilia), since on the eliraina- 
:ion of the amino-group it yielded 4-bromoveratrole. Prom 
malogy, it is most probably the 4-isomeride, and this view receives 
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support from the fact that traces of this bromide were also form* 

during the bromination of 2-acetylaminoveratnc acid (X). 

d The S constitution of the main product of the bromination oi 

3-acetylaminoveratrole, 6-bromo-i-acetylamtnovcratrM (II , * ls 
determined by eliminating the amino-group with the format™ o[ 
IbromovtratToU (IV), a substance which was also prepared fr™ 
3-aminoveratrole (V), the bromide from each source being 
verted by nitration into 6-bromo4-mtroveratrole (VI), which ha, 
already been described by Jones and Kobinson ^oc. c't p. 918). 

The bromination of 4-acetylammoveratrole (VIII) has a rea j 
, . investigated by Jones and Robinson (foe. at., p. 913), who 

found that S^romoA-acetylaminoveratrole (IX) was formed. This 
result we are able to confirm, but we have found that the compos 
melted at 127-128°, and not at 140° as stated by these author,. 
T„ view of the ease with which this substance was obtained in a 
pure state, it appears to us probable that the melting point quoted 
by Jones and Robinson is due to a misprint. 

The determination of the constitution of the isomeric bromo 
acetylaminoveratric acids (XI, XIII) obtained by the brommat. 
of 2- and 5-acetylaminoveratric acids (X, XII) offered no difficulty, 
the corresponding bromoveratric acids being obtained on displace 
ment of the amino-group by hydrogen. 

In view of the fact that the formation of the bromo-amide always 
preceded substitution in the nucleus, which was therefore indirect, 
these experiments cannot be said to have thrown any light on tie 
mechanism of the nitration of this type of substance indirect 
substitution directed by the methoxy-group does take place.® 
nitration, it should prove possible by choice of suitable condition, 
to isolate this salt, and it is hoped to make further experiment, 
with the object of throwing light on this problem. 

Experimental. 

Bromination of 3 -Acetylaminoveratrole (I). 3-Bromo-Z-actlf 

aminoveratrole (II)- 

In one experiment, 3-acetylaminoveratrole (3 grams) was dis- 
solved in chloroform (9 c.c.), and to the ice-cold solution bromm, 
(2'64 grams) dissolved in chloroform (3 c.c.) was gradually a , 
when bromination took place readily with the separation of » 
sparingly soluble yellow bromo-amide. After remaining 
fifteen^minutes, the precipitate was decomposed tte .^dition 

water, the chloroform solution separated, washed with a 


f Prof. Robinson has since informed me that this is the < 


e.-J. L. S 
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dilute alkali, dried, and evaporated, when a theoretical yield of 
the bromoacetylamine was obtained. It was purified by crystal- 
lisation from dilute acetic acid : 

0 1942 gave 0-1332 AgBr. Br-29-3. 

1 ) 1544 „ 7-6 c.c. N 2 at 30° and 758 mm. N=5-3. 

C 10 H 12 O s NBr requires Br = 29‘2; N=5-l per cent. 

ft-Bromo-S-acetylaminoveratrole crystallises in prismatic needles 
melting at 78°. It is readily soluble in all the ordinary organic 
solvents with the exception of benzene and light petroleum. The 
same bromoacetylamine was found to be the sole product when 
glacial acetic acid was used as the solvent in place of chloroform. 

^.Bromo-3-aminoveratrole was formed when the acetyl derivative 
was heated on the water-bath for some hours with hydrochloric 
acid (50 per cent.). It crystallises from dilute methyl alcohol in 
colourless needles melting at 66°, and is readily soluble in the 
ordinary organic solvents : 

0-119 gave 6'6 c.c. N 2 at 30° and 759 mm. N = 6‘0. 

CgHjoChNBr requires N — 6'0 per cent. 

The benzoyl derivative crystallised from dilute alcohol in minute, 
radiating needles melting at 75°: 

(H935 gave 8*0 c.c. N 2 at 30° and 760 mm.- N = 44. 

C ]5 H 14 O s NBr requires N = 4‘l per cent. 


3-j Bromoveratrole (IV) and Q-Bromu-A-nitrovr rut role (VI). 

i. For the determination of the constitution of the bromo-amide 
■described above, it was necessary to prepare 3 -bromoveratrole. 
This substance, which does not appear to have been previously 
described, was readily obtained when 3-aminoveratrole (Gibson, 
bimonsen, and Rau, he. cit. } p. 79) was diazotised and treated 
«th cuprous bromide in the usual manner. It was purified by 
listillation in a current of steam and subsequent distillation under 
luninished pressure, when it was obtained as a somewhat viscid 
hi boiling at 114°/ 5 mm. : 

01287 gave 0-1117 AgBr. Br=369. 

C 8 H 9 0 2 Br requires Br = 36’9 per cent. 

When 3-bromoveratrole was dissolved in acetic acid and treated 
^ith nitric acid (D 1*4), it yielded 6-bromo-4-nitroveratrole, which 

I rystallised from alcohol in needles melting at 112 — 113°, and was 
aund by direct comparison to be identical with the substance 
Inscribed by Jones and Robinson (loc, cit., p. 918) (Found: 
^'5-5. Calc.: N = 5‘3 per cent.). 

II. 3-Bromoveratrole was also formed when fi-bromo-3-amiiiQ- 
VOL. CXI I. 
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veratrole (see above) was diazotised in alcoholic solution with 
nitrite in the usual manner. It was identified by conversion i n J 0 
6-bromo-4-nitroveratrole melting at 112 -113° (Found: X-.y- 
Calc. : N = 5*3 percent.). 

4- or aBramo-S-acef ylamiuoceratrole (Ill or Ilia). 

For the preparation of this substance, the following method ^ 
found to be the most convenient. The aeetylamiue (5 grams) way 
dissolved in acetic acid (50 per cent. : 20 c.c.) and bromine (4*> 
grams) was gradually added to the well-cooled solution. When 
1 nomination was complete, the mixture was diluted with water 
and ammonia added until a nearly neutral solution was obtained 
On remaining overnight, the bromination product, A , separated 
this was collected and the filtrate repeatedly extracted with ether 
The ether was evaporated and the residual oil triturated with cold 
acetone, when a sparingly soluble solid remained. This, was mixed 
with the product .-! (see above) and purified by crystallisation fror 
acetone, when it separated in well-defined octahedra melting a 
151° (yield, 2 grains) : 

0 1966 gave O' 136 AgBr. Br — 29'4. 

0 1842 ,, 9*4 c.c. at 30° and 756 nun. N = 5’3. 

^luHjuOgNBr requires Br = 29*2; N=5‘l per cent. 

4- or 5-Bromo-3-acetylaminoveratrole is readily soluble in alcoho 
or acetic acid, more sparingly so in benzene, acetone, ether, o 
light petroleum. 

The corresponding amine was obtained by heating the acetv 
derivative for one hour on the water-bath with sulphuric ad 
(50 per cent.). It separated from dilute methyl alcohol in colour 
less needles melting at 49° : 

0 1268 gave 0-1023 AgBr. Br = 34’4. 

C 8 lf l0 O.,NBr requires Br=34*4 per cent. 

The benzoyl derivative. C 15 H u 0 3 NBr, crystallised from dilute 
alcohol in needles melting at 146°. 

The plat i nochloride separated from dilute hydrochloric acid in 
aggregates of yellowish-brown prisms which darkened at 200° and 
gradually decomposed when heated above this temperature: 

0T659 gave 0*0402 Pt. Pt — 24’2. 

(C 8 H 10 O 2 NBr). 2 H 2 PtCl 4 requires Pt = 24 3 per cent. 

When the above-mentioned bromo-amine was diazotised, it 
yielded 4-bromoveratrole, which was identified by conversion into 
4-bromo-5-nitro veratrole melting at 123° (Jones and Robinson, 
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toe. cit; give 1-25° as the melting point of this substance (Found: 
jf=:5‘3. Calc.: N=5*2 per cent.), 

The acetone solution from which the 4- or 5-bromo-3-aoetylainino- 
veratrole had been separated was evaporated, and the residue (5-5 
grams) was repeatedly crystallised from alcohol, when a substance 
melting at 78° was isolated and found by direct comparison to be 
^broino-3-acetylaminoveratrole. 


Bromi nation of 4- A ce-tylaminoveratrole (VIII), ^Bromo-4- 
acetylaminoveratrole (IX). 


As has already been mentioned in the introduction (p. 784), 
;he bromination of 4-acetylaminoveratrole has already been in- 
vestigated by Jones and Robinson ( loc . cit., p. 913), who found 
bat 5-hromo4-acetylamiuoveratrold was formed. We have in- 
vestigated this bromination both in chloroform and in acetic acid 
solutions, when the 5-bromo-derivative was obtained as the sole 
iroduct. It crystallised from hot water in long, slender needles 
vhich melted at 127 128°. Attention has already been directed 

0 the discrepancy between this melting point and that found by 

iones and Robinson: J 

01981 gave 01352 AgBr. Br = 29*3, 

CioH 12 0 3 NBr requires Br=29‘2 per cent. 
i-Bromo-l-aminoveratroh, which has not been described 
jcviously, was obtained only with considerable difficulty owing 
» the ease with which it decomposed. Ultimately, the following 
lethod was found to he fairly satisfactory. Tho bromoacetyl- 
snne was dissolved in a methyl-alcoholic solution of potassium 
rdroxide (15 per cent. KOH) and heated on the water-bath for 
tree hours, the excess of potassium hydroxide removed by carbon 
rade, the solution filtered, and the methyl alcohol evaporated' 

1 a vacuum at the ordinary temperature. The residue was 
i racted with ether, the ether evaporated, when the base was 
Stained as a viscid oil which rapidly crystallised. After draining 
1 porous porcelain, it was recrystallised from dilute methyl alcohol 
° m ™ lc ‘ l *h separated in colourless needles melting at 51° When 
tposed to the air, the base rapidly darkened in colour: 

0'0844 gave 0 0682 AgBr. Br=34'4. 

C,Hi(|0 2 NBr requires Br=34'4 per cent. 

•teVatui d6riVatiVe ’ Cl6lWBr ’ ^Ksed in needles 


Tho constitution of this bromo-amine was readily determined by 
sion into 4 : 5-dibromoveratroIe. Th© bromo-amine (1 gram) 
S lss0ved in hydrobromic acid (30 per cent.: 5 c.c.) and diazo- 


H H* 
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Used by the addition of sodium nitrite (0*4 gram). After remain, 
ing in the cold for half an hour, the mixture was poured into 
hydrobromic acid (5 c*c.) containing a little copper powder and 
allowed to remain in the cold overnight. The solution waa warmed 
on the water-bath, extracted with ether, the ether evaporated, and 
the residue crystallised from alcohol, when 4 : 5^dibromoveratrol fl 
separated in needles melting at 92°, which melting point was not 
changed on admixture with a specimen of the compound obtained 
from a different source. 

Bromination of 2-Acetylaminoveratric Acid (X). ^-Bromo-% 
acetylaminoveratric Acid (XI). 

I. 2 -Acetylaminoveratric acid (2 grams) was suspended in acetic 
acid (4 c.c.) and mixed with bromine (1‘3 grams) dissolved in acetic 
acid (2 c.c.); the mixture was sealed up and allowed to remain, 
with occasional shaking, for twenty-four hours, when the colour 
of the bromine had completely disappeared and a yellow, unstable 
bromo-amide had separated. On the addition of water, a clear 
solution was obtained, from which the brorno-acid gradually crystal- 
lised. This w r as collected, and a further quantity obtained by 
extracting the filtrate with ether (yield, 2*1 grams). On tritura- 
tion with dilute sodium carbonate solution, a small quantity of a 
neutral substance (0T gram) remained undissolved. This crystal- 
lised from alcohol in needles melting at about 168°, but it was 
not obtained in sufficient quantity for investigation. The acid 
which separated from the alkaline filtrate on acidification was 
found to be quite homogeneous, and was purified by crystallisation 
from ethyl acetate: 

0-1534 gave 0’G908 AgBr. Br=25’2. 

C u H 12 0 6 NBr requires Br = 25*l per cent. 

5-Bromo-2-acetylaminovera t ric acid separates in fine needles 
melting at 188—189°. It is readily soluble in acetone, alcohol, 
ethyl acetate, or chloroform, more sparingly so in water, benzene, 
or ether, and very sparingly so in light petroleum 

II. 2-Acetylaminoveratric acid (2 grams) was mixed with 
chloroform (4 c.c.) and treated with bromine (1'3 grams) dissolved 
in chloroform (2 c.c.); the bromo-amide gradually separated, and, 
after remaining for twenty-four hours, the mixture was treated 
with water, the chloroform separated, washed with a little dilute 
alkali, dried, and evaporated, when a small quantity of a neutral 
substance remained. This was crystallised from a little dilute 
methyl alcohol, when it crystallised in octahedra melting at I51 u « 
and was found to be 4- or 5-bromo-3-acetylaminoveratrole. 
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alkaline washings yielded on acidification 5-bromo-2-acetyl- 

aiainoveratric acid. 

5- Bro7no-2’ami7K>veratric add was obtained when the acetyl 
derivative was hydrolysed with either hydrochloric acid or concen- 
trated sulphuric acid. It crystallises from alcohol in colourless 
prisms melting at 158—159°: 

0*1114 gave 5*6 c.c. N 2 at 31° and 758 nun. N — 5 4. 

C 9 H 10 O 4 NBr requires N=5‘l per cent. 

The constitution of this amino-acid was readily proved by the 
elimination of the amino-group, when 5-bromoveratric acid melt- 
ing at 191° was obtained (Found: Br=30'5. Calc.: Br = 30*6 
per cent.). 

Bromination of 5-Acetyhimmoveratric Acid (XII). 

2-Bromo-^-acetylaminoveratric Acid (XIII). 

The acid (2 grams) was dissolved in acetic acid (4 c.c.) and 
treated with the calculated quantity of bromine dissolved in a little 
acetic acid. The clear solution rapidly became cloudy, and a 
voluminous precipitate of the reddish-yellow bromo-amide separated. 
After remaining for ten minutes, water was carefully added, when 
a clear solution was obtained, from which the bromo-acd slowly 
crystallised. This was collected and recrystallised from dilute 
alcohol, from which it separated in fine needles : 

9T862 gave 0-1096 AgBr. Br=25*l. 

C^H^OgNBr requires Br = 25‘l per cent. 

2-Bromo-5-acetylaminoveratric acid melts at 221°. It is readily 
soluble in hot alcohol or acetone, more sparingly so in the cold 
solvents; in water or benzene it is sparingly soluble. 

On hydrolysis of the acetylainino-acid with hydrochloric acid 
(50 per cent.), the amino- acid was obtained as a viscid oil which 
rapidly crystallised. It was recrystallised from dilute alcohol, 
from which it separated in glistening prisms melting at 183°. It 
is readily soluble in hot alcohol or acetone, but only sparingly so 
in water, chloroform, or benzene: 

0-151 gave 0*1021 AgBr. Br = 28‘8. 

C 9 H 10 O 4 NBr requires Br = 28-9 per cent. 

When diazotised in alcoholic solution with amyl nitrite, it yielded 
2-feromoveratric acid, which after crystallisation from methyl 
alcohol melted at 201—202° (Found: Br = 30‘2. Calc.: Br = 30‘6 
F»« cent.). 


H H *2 
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Bromination of 6- A celylaminoveratric Acid (XIV). 

^Broino-A-acetylmninoveratrole (IX). 

The finely divided acid (2 grams) was suspended in chloroform 
and the calculated quantity of bromine dissolved in chloroform 
gradually added. The bromine was rapidly absorbed, and 
simultaneously a small amount of gas (carbon dioxide) was evolved. 
After remaining overnight, water was added to the pasty mass 
when a vigorous evolution of gas was observed. A small quantity 
of unchanged acid was removed by filtration, the chloroform 
separated, washed with a little dilute alkali, dried, and evaporated. 
The deep brown residue rapidly solidified to a hard, crystalline 
cake, and was purified by crystallisation from hot water, from 
which it separated in slender, colourless needles melting at 
127 — 128°, and was identical in every way with the compound 
obtained by the bromination of 4-acetylaminoveratrole. No trace 
of any other product could be isolated : 

0T144 gave 0*0775 AgBr. Br=:28'9. 

Ci 0 Hi 5 >O 3 NB r requires Br-29'2 per cent. 

Tee Presidency College, 

Madras. [Received, May 16, 1918.] 


LXIX . — The Electrical Conductivity of Acids and 
Bases in Aqueous Solutions, 

By Jnanendka Chandra Ghosh. 


In previous papers (this vol., pp. 449, 627, 707), it has been shown 
that the variation of equivalent conductivity with dilution, in the 
case of all binary univalent salts, is represented by the equation 




(i) 


where N is Avogadro’s number, E the absolute charge on an ion, 
B the dielectric constant of the solvent, and V the dilution. 

Abnormally High Values of Activity-coefficients of Acids add 
Bases. — Aqueous solutions of strong acids like hydrochloric or nitric 
acids, and of strong bases like sodium or potassium hydroxides, 
however, prove exceptions to the above rule. This irregular 
behaviour will be at once evident from table I, where the values 
qf the activity-coefficients calculated from equation (1) are cow- 
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pared with, the observed values (Noyes and Falk, J. .inter. Ghent. 
ft*., 1912, 34, 474). 




Table I. 





10. 

20. 50. 

100. 

200. 

500. 

fl “- calc 

fix 

0-844 

0-875 0-1)00 

0-924 

0-940 

0-955 

J* obs. for HC1 

fix 

0-925 

0-944 0-962 

0-972 

0-981 

0-988 

* obs. for KOH ... 
fix 

0-887 

0-910 0-933 

0-945 

— 

0-970 


This irregularity disappears as we pass from the aqueous to non- 
aqueous solutions of strong acids. In alcoholic solutions, for ex- 
ample, equation (1) is exactly followed. In table II, the observed 
values of the molecular conductivity of hydrochloric acid in methyl 
alcohol are taken from the work of Goldschmidt and Thuesen 
(Zeitsch. physikal. Chem., 1912, 81, 32). For dilute solutions, the 
agreement between observed and calculated values is always within 
1 per cent., and the validity of equation (l) is therefore proved 
beyond doubt. 



Table Tt. 

T— 25°. 




calc, from /i g0 “ i 

V- 

[ 

40. 

80. 

160. 

320. 

640. 

192-2 

obtained by l 
extrapolation 

fx v calc. 

1 

142-5 

151-8 

169-5 

166-7 

170*9 

-192-1 1 

obs. 

141*0 

151-8 

160-5 

167-2 

171-9 


Abnormally iliyh Values of the Electrical Conductivity of Acids 
and Bases. — It has always appeared remarkable that the values of 
the equivalent conductivity of acids and bases in aqueous solutions 
are not of the same order of magnitude as those of other salts. 
Thus the conductivities of hydrogen and hydroxyl ions in aqueous 
solutions arc 318 and 175 respectively at 18°, whilst those of the 
other ions never exceed 70. In non-aqueous solutions, again, this 
abnormality is not observed. Thus in ethyl alcohol, the con- 
ductivities of hydrogen and hydroxyl ions are 32T and 16‘5, whilst 
those of potassium and ammonium ions are 21*5 and 20 respectively 
(Godlewski, Zeitsch. physikal, Ghent., 1905, 51, 751; Hagglund, 
■h'hv. Kem. Min. Geol ., 1911, 4, No. 11). Here the values are 
of the same order. This is also true for solutions in other solvents, 
for example, methyl alcohol or acetone. 

The Conductivity of Aqueous Solutions of Acids and Bases — not 
entirely a Convection Process. — It is thus evident that the abnormal 
conductivities of hydrogen and hydroxyl ions, in aqueous solutions, 
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are somehow related to the high values of the activity-coefficients of 
acids and bases, both these abnormalities disappearing when the 
solvent medium is other than water. Equation (1) has a good 
theoretical basis, and it appears more reasonable to assume that 

the observed ratio — for acids and bases in aqueous solutions is 
Per. 

not a real expression for the activity-coefficient, than to impugn its 
validity. It appears to the author that the observed conductivity 
of hydrogen and hydroxyl ions in water is the additive effect of 
two separate and independent processes, namely, (1) the transfer- 
ence of electricity by the convection of charged bodies, and (2) the 
transference of electric charge through molecules of water by the 
alternate processes of dissociation and recombination during impact 
with hydrogen or hydroxyl ion. 

The first process is, of course, the ordinary method of electro- 
lytic conduction met with in salt solutions. Here, only the free 
ions take part in the transference of electricity, and their number 
is given by the equation 

- N'-SN. er^'T ....... (2) 

The mechanism of transport of electricity through molecules of 
water may be conceived as follows. 

A molecule of water is capable of dissociating into hydrogen and 
hydroxyl ions, the only ions that possess abnormal conductivity. 
Now, in a dilute solution of hydrochloric acid the hydrogen ion is 
surrounded by water molecules on all sides. It appears probable 
that when a hydrogen ion strikes against a molecule of water, the 
latter in some cases undergoes dissociation. The hydrogen ion thus 
produced carries away the electric charge by convection, whilst the 
hydroxyl ion of the water molecule combines with the impinging 
hydrogen ion to generate a molecule of water. The conception oi 
the process is similar to that imagined by Grotthuss to explain the 
phenomenon of electrolytic conduction. It may well be that the 
hydrogen atom of the water molecule, which is farthest from the 
point of impact, shoots off as a charged particle, and if the process 
of dissociation and recombination is instantaneous, the electric 
charge ( + $) appears to be carried instantaneously through a 
distance proportional to the diameter S of the water molecule. 
Thus at each impact attended with dissociation a distance K } S is 
saved, where is always a fractional quantity. The result is that 
the hydrogen ion appears to move with a velocity much greater 
than its true characteristic velocity. Now let V H , be the real 
velocity of the hydrogen ion. The total number of impacts with 
water molecules per second is KvN . it . S^U n . . n, where n is the 
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;Cen°L wat ^r: lec t ina cc - and * «* *•»*«<* ** 

Ik K 7 r 7u attended dissociation 

i, 3:% A%V ni * e c f- «* F- se ®ond = 
«ince K, K K 17 \ “* \ ^ at a constant, temperature, 

temporatLre, -’ (7 a.so^oesToWa^^ “ ““ 

not vary. Now i„ the case of d 1,2 , f 1 n and * 

solvent molecules in a o.e. may .1™, , utlons - ths number of 

independent of concentration, Without inJX^^ “ 7 stant > 

Since, according to the theory develoned W , g mUch error ' 
are completely dissociated in dilute solutions 3 T* ^7^ 
hydrogen ions in a solution containtg T ^ 

constant. Whilst in the first ™ S ,, ^ molecule is always 

charge by conve£ “-^The TZZtf "“'T? ° f d «*7 
is not the case in the second process Her part ' thls 

to assume that all the hydro^! * “ ! “ ds more *> ™son 

later arealwaja fo!, ^ ““'t 11 '* 3 ’ i° r tb « 

are always capable of vibratory motion.’ TwTstTnce cS per 
second is thus independent of dilution. ' P 

Hence, for solutions of hydrochloric a ,.;u ,, , . , 

/* e = a(t7 a . + ty + Cj . 
where a is the activity^oefficient at dilution 
independent of dilution, a can always 
equation (1), J 

Again, 

V-<x — + cr 0 , + Oj 


(3) 

and Cj a constant 
he calculated from 


From equations (3) and (4), 

_ _/*» — (1 - a) J7 C1 - 


Ur, 


and 


1- 


w 


(5) 


-0L 


7 ^i-^x “ t7 n (6) 

ducttei’ty duTtoX C 2° bi d ty ° f fte hydr ° gen i0D ’ and C " the C0D - 
from available data. ™ pr ° C6SS ’ oan thus at onoe ^ calculated 

PtSS date o^r'7 a?,** 1 ’ { 35OT ' e The ex- 

«« value of r t , he „ COnductlvlt y of a “ d3 must always yield the 

This expectation 1 pr f ided the acid i3 a strong electrolyte, 

xpectation has been fully realised. Thus, for a solution of 
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hydrochloric acid at dilution 10 and temperature 25°, 390*4, 

Pa -426, U ci> -75 8, and o=0*344, whence U ^ -152*4 and 
197-8. 

Again, for solutions of nitric acid, at dilution 10, the available 
data give for U a * 151*3 and 198*8 for C 1 (Noyes and Falk, foe. 
cit). The values of U R . and C l obtained from the data on the 
conductivity of hydrochloric and nitric acids therefore agree within 
1 per cent. We may take 152 as the mean value of U v , and 198*5 
as that of C v The real mobility of hydrogen ion is therefore of 
the same order of magnitude as those of the other ions. The second 
process is thus responsible for the transference of about half the 
electric current in acid solutions. 

The values of U H . and C\ having once been determined, it is 
possible to calculate the molecular conductivity of any strong acid 
at any dilution from equation (3). Tables III and IV show how 
the calculated values agree with the observed ones. 

In table III, the observed values are taken from the work of 
Noyes and Falk (foe. ch.), whilst the data in table IV are obtained 
from a paper by Wegscheider and Lux ( Mannish 1909, 30, 436), 




Table III. 





F- 

20. 

100. 

500. 

1000. 

2000. 

HC1 

f p v calc, 

397-6 

408-9 

416-5 

418-4 

— 

* {fj v obs. 

398-4 

410-5 

418-5 

420-4 

— 

HNOj 

f jx ¥ calc. 

393-1 

404-5 

411-0 

— 

4150 

■ i ju* obs. 

393-3 

406-0 

4130 

— 

417-0 



Table ' 

TV. 





F— 

100. 

400. 


111. 

1C00. 

Naphthalene-/3- 

f H, calc. 

637-2 

372-4 


375-3 

376-3 

sulphonic acid . . 

... obs. 

367-4 

374-9 


376-9 

377-4 

Toluene *p- 

(ft r calc. 

369-9 

375-0 


377-0 

378-5 

sulphonio acid , . 

obs. 

368-4 

375-3 


378-2 

379-0 


The agreement between the observed and calculated values i? 
always within 0*5 per cent. 

The real values of U ow and C\ for bases can also be obtained in 
the same way. Thus, at dilution 10, for potassium hydroxide 
is 213; fig, is 240*2. From these data, the value of U QH - is 109 
and of C l for bases 66. Table V shows how exactly the observed 
values of the molecular conductivity of potassium hydroxide agree 
with those calculated from equation (3). 
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Table V. 


F— 

20. 

50 

100. 

500. 

r Pt calc. 

218-4 

224-0 

227-1 

232-5 

fi, obs. 

219-0 

225-0 

228-0 

233-0 


Arrhenius has already suggested “ that the exceptionally great 
cmductivity of these ions (II’ and OH') in water is probably due 
>nly to the fact that they are the two ions into which water is 
ilectrolytically decomposed” (“Theories of Solution,” p. 138), In 
be foregoing pages, an attempt has been made to develop a quanti- 
tative explanation of the abnormal mobility of hydrogen and 
hydroxyl ions by assuming that an electric charge can be trans- 
ferred almost instantaneously through water molecules during 
impact with these ions by the converse processes of dissociation, and 
recombination taking place alternately. 

.1 General Hypothesis for all Electrolytes . — The electrolytes can 
he classified into three groups, namely, (1) consisting of strong 
electrolytes, (2) containing acids of intermediate strength, “ transi 
biou electrolytes/’ and (3) consisting of weak, acids and bases where 
Oswald's dilution law holds good. 

For the first group we have the following empirical laws : 

/*»"/** ~ a l/G (Kohlrauseh, Ann. Phys. Ghem. % 1885, [iii], 

26,161) (7) 

and 


i= 2- b- 't/C (Noyes and Falk, J. Amer. Ckem. Soc. t 
1910, 32, 101) 


( 8 ) 


Equation (1) becomes identical with Kohlrausch’s empirical law 
in the case of dilute solutions where f i v is only slightly less than 
Px • Thus, equation (1) may be put in the form 


or 


K 

fv 



K*IC as \ — P? 

Paz Pr. 


W 


Pv - p x (\-K. I/O) = Pk 
Again, the activity-coefficient 

a = Jt±=l-K,JC ...... (10) 

/*oc 

Noyes and Falk’s empirical law can easily be derived by apply* 

H H** 
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ing Clausius’s virial theorem to salt solutions. It has already been 
shown that 

i = » {l-ilog,** 1 (11) 

I pv ) 

- n{\-\KJC\ 

= n-\n.K.\jO 

«= 2 - b$JC, for binary salts where n — 2, 


Whilst the strong electrolytes of group 1 belong to the limiting 
case, we have, for the other two groups, as in Arrhenius’s original 
theory, both undissociated molecules and ions in solution. The law 
of mass action in its original form is, however, not applicable to 
electrically charged bodies. It requires modification in the sense 
that only the free ions take part in the equilibrium. It is only 
the fraction of the total number of ions which, by virtue of their 
kinetic energy, can overcome the force of electrostatic attraction, 
that really matter. They only are free to move, and hence have 
the chance of colliding with one another. From the kinetic point 
of view, therefore, only these free ions are to be taken into con- 
sideration in applying the law of mass action to ’the process of 
electrolytic dissociation. Thus, if x is the fraction of a gram-mole- 
cule of acid, which has undergone dissociation into ions, the law of 
mass action is not expressed by the equation 


but by the equation 


x 1 

(1 -x)V 


« K , 


(ax) 

(1 -X)V 


( 12 ) 


where a is the activity-coefficient at the ionic concentration 


x 

V 


Now, a for any dilution can be calculated from equation (1) or 
(10). In the case of weak acids belonging to the third group, X 

is generally very small. ~ becomes always negligibly small, and 

hence a is very nearly equal to one at all dilutions, For very 
weak acids, therefore, equation (12) becomes identical with Ostwald s 
dilution law. 

.1 Dilution Formula for Transition Electrolytes . — Here the 
activity-coefficient a is not always equal to one, and the equation 


M 2 . 

(l-x)V ' 


K, 


must be applied as such. According to the ideas developed before, 
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the equivalent conductivity of an acid of intermediate strength may 
be equated thus: 

/*»***■ 198*5 +aa;(tr H . + U Anifm ) . . . . (13) 

where x is the gram-equivalent of total hydrogen ion and U H . =153 
at 25°, or 

(a b —x . 198*5 + (1 ~K\JC)x . (U a . + t/ Allil)U ) from equation (10) 
-*(1985+ Ur + U^-xffi ,x.(O u .+ U M J) 




or since c 


x 

V 


JL 

'9V' 


& • (*V + & Anion)- 


The equation contains only one unknown quantity, x f and hence 
it admits of a solution. The real value of x can, however, be easily 
obtained with great accuracy by the method of successive approxim- 
ation. x having thus been determined, it is easy to calculate a 

at concentration Hence all the factors for verifying the 


equation 


(aft) 

\l-x)V 


can be had from the conductivity data, In tables VI, VII, VIII, 
and IX four acids have been chosen in the order of increasing 
strength to illustrate the validity of the above equation. The 
values of molecular conductivity have been taken from the very 
accurate work of Kendall (toe. cit .). According to this author, M 
for the hydrogen ion at 25° is 347, whilst the value obtained by 
Noyes and Falk as the mean of the data given by various workers 
:s 350. In the following tables, the latter value has been accepted 
as true. 


Table VI. 



Cyanoacetie Acid. 

= 389 T at 25°. 


V, 


X. 

a. 

K. 

16-82 

88-0 

0-2370 

0-9158 

0-00365 

33-64 

117-0 

0-3120 

0-9260 

0-00361 

67-28 

152-5 

0-4050 

0-9352 

0-00358 

134-56 

193-9 

0-5125 

0-9442 

0-00357 

269-10 

238-7 

0-6283 

0-9524 

0-00358 

538-20 

282-6 

0-7409 

0-9606 

0-00363 

1076*40 

320-0 

0-8361 

0-9673 

0-00368 




H 

H** 2 
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Table VII. 


o-Nit rob enzoic Acid,, =382*2 at 25°, 


V. 


X. 

a. 

K . 

320 

139-7 

0*3810 

0-9204 

0*00621 

64-0 

1790 

0*4854 

0-9310 

0*00620 

128*0 

221-9 

0*5984 

0-9407 

0*00617 

256-0 

265-0 

0*7106 

0*9497 

0*00616 

512-0 

303-6 

0*8108 

0*9588 

0*00622 

1024-0 

333-5 

0-8861 

0-9664 

0*00627 


Table VIII. 

Dichlorodcetic Acid. ^ =388*6 at 25°. 


V. 

/V 

X. 

a. 

if. 

160 

231-4 

0*6337 

0-8835 

0-0535 

32*0 

273-2 

0*7400 

0-9009 

0*0534 

64-0 

309-8 

0*8318 

0-9174 

0*0540 

128-0 

338-7 

0*9020 

0-9319 

0-0550 



Table IX. 



T 

richforobuty 

tic Acid, ft# 

= 379*0 at 25°. 

V. 


X. 

c. 

K. 

23*6 

308-8 

0*8616 

0-8861 

0-1783 

47*2 

331-7 

0*9149 

0-9068 

0-1720 

77-26 

343-9 

0*9434 

0-9195 

0-1720 

108*0 

350*4 

0-9566 

0-9273 

0-1800 


A comparison of the numbers in column five at once shows that 
for each acid a constant value of A* is obtained. The degree of 
dissociation in the case of cyanoacetic acid has been varied from 
0*23 to 0*83, but the equation holds good exactly throughout this 
interval . 

The applicability of the formula has also been demonstrated for 
the entire range of transition electrolytes, beginning with cyano- 
acetic acid, which borders on the type of electrolytes included in 
the third group, and ending with trichlorobutyric acid, the strength 
of which is comparable with that of mineral acids. 


Summary. 

The abnormally high mobility of the hydrogen and hydroxyl 
ions in aqueous solutions has been explained on the assumption 
that electricity is partly carried by the ordinary process of convec- 
tion and partly propagated through water molecules undergoing 
alternate dissociation and recombination. The apparently h.igh 
activity- coefficients of strong acids and bases in aqueous solutions 
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has also been traced to this cause. A modified Ostwald equation, 
ML =A, based on the consideration that only free ions have 

(\~x)V • J 

the capacity of regenerating undissociated molecules, has been 
developed for weaker electrolytes, where the degree of dissociation 
is less than one. It has been shown that this equation becomes 
identical with Ostwald’s dilution law in the case of very weak 
electrolytes where a is always very nearly equal to one, and also 
gives very concordant values for the equilibrium constant in the 
case of “ transition electrolytes ” where Ostwald’s equation is not 
applicable. 

Physico-chemical Laboratory, 

University College op Science, 

Calcutta. [Received, August 10th, 1918,] 


L XX.— The Freezing Point Curve of Mixtures of 
Toluenes - and -p -sulphonamides. Composition of 
Mixtures of Toluenes- and -p sulphonic Acids. 

By Phyllis Violet McKie. 

An accurate method of estimating the relative amounts of 
toluene- 0 - and -p-sulphonic acids in a mixture of the two acids can 
be based on the fusion curve of mixtures of the corresponding 
amides. 

The composition of these acid mixtures has previously been 
investigated by Holleman ( Her .* 1911, 44 , 2504), by determining 
the freezing points of mixtures of the sulphonyl chlorides prepared 
from them. In this case, toluene-w-sulphonic acid was also 
generally present in small proportion. The freezing points of the 
o- and p-chlorides lie on a simple but rather flat eutectic curve. 
The eutectic point is not well defined, nor has it been directly 
determined by Holleman. From his figures, it would appear that 
this point lies in the neighbourhood of 1°, and that the eutectic 
mixture contains from 15 to 25 per cent, of the p-cbloride. 

The low range of temperature over which many of the mixtures 
of the o- and p-chlorides solidify (the p-chloride melts at 66*7° and 
the e-chloride at 10*0°, Holleman, loe. cit ,), and the considerable 
manipulative difficulties encountered in preparing the mixture of 
chlorides in a state in which the fusion point can be observed (loc. 
constitute objections to the use of this method for the purpose 
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of determining the composition of mixtures of the toluene-o- and 
-p-sulphonic acids. 

These difficulties are lessened or disappear if the mixture of 
crude acid chlorides is converted into amides, a transformation 
which can be very simply and quantitatively carried out. More- 
over, it is necessary only to dry the amide mixture before deter- 
mining the fusion point, whereas the mixture of acid chlorides 
must finally be distilled under diminished pressure. The melting 
points of the mixtures of amides lie in a very convenient range of 
temperature, namely, 110 — 156°, and, as will be seen from the 
curve, the eutectic point is extremely sharply defined. The eutectic 
mixture contains 61*25 per cent, of the p-sulphon amide, and melts 
at 110'25°. 

Preparation of Materials . — The toluenesulphonic acid, or mixture 
of acids, is converted into the sulphonyl chloride by treatment with 
phosphorus pentachloride and phosphoryl chloride (Polak, Pec. 
trav. chim. f 1910, 29 , 416; compare Holleman, loc. ei£.), and the 
sulphonyl chlorides are extracted with ether from the product of 
the reaction after it has been treated with ice. After some of the 
ether has been evaporated, solid ammonium carbonate, and finally 
some alcoholic ammonia, is added, the mixture being gently warmed 
by placing it at intervals on a water-bath. The reaction is known 
to be complete when the very penetrating odour of the sulphonyl 
chloride has disappeared. The conversion may also he conveniently 
effected by grinding the mixture in a mortar. 

The product of amidation, after the evaporation of solvents, is 
extracted with as little cold water as possible to remove ammonium 
salts, and then dried at 100° to expel the water of crystallisation 
of the p-amide. 

The p-amide separates from aqueous solution with two molecules 
of water. The dihydrate melts, if heated rapidly, at 105°, but is 
best rendered anhydrous by drying at 100° ; 

0' 1730 when dried at 100 — 110° for two hours lost 0*0282. 

H 2 0 = 16*3. 

C 7 H 9 0 2 NS,2H 2 0 requires H 2 0 = 17*3 per cent. 

Both the o~ and p-amidee can be purified and almost completely 
freed from the isomeride by careful crystallisation from water. 
Final purification was effected by sublimation in the vacuum of a 
Topler pump, which raised the melting point by a few tenths of a 
degree. Resublimation of material which had been thus treated 
produced no further change. 

The melting point of toluene-p-sulphonamide is given as 137° 
(Klason and Vallin, Ber. } 1873, 12, 1853), and that of toluenes- 
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? ulphonamide as 153 — 154° (Wolkow, Zeitsch. fur Chem., 1870, 
327) and 155° (Noyes, Amer. Chem, J. t 1886, 8 , 176 ). After sub- 
limation in a vacuum, the latter melts at 156-3° and the former 
at 137-45°. 

Determination of the Fusion Points , — HoIIeman recommends a 
special form of heating-bath (toe. cit .), by means of which stirring 
is avoided. In the present work, the following arrangement was 
employed ; The heating-bath is a beaker containing clear, colour- 
less glycerol, and is fitted with a stirrer. The material is placed 
in a small tube, fitted with a thermometer reading to 0*1° and a 
stirrer. This tube is enclosed in a larger tube, so that an air- 
space prevents direct contact with the glycerol. Sufficient material 
is taken to ensure that the bulb of the thermometer is completely 
covered by the molten mass. With the thermometer and the tube 
which were used, 0‘5 — 1-5 grams were required. The whole 
apparatus was carefully screened from draughts. 

The heat was supplied by a small hooded gas-jet, regulated by 
a screw clip compressing the rubber tubing. No difficulty was 
experienced in keeping the temperature of the bath constant over 
considerable periods. When determining a melting point, the 
temperature of the bath was raised to within a degree or so of 
the expected fusion point before introducing the jacketed tube con- 
taining the material. Prolonged heating and sublimation were 
thus avoided. The inner tube with its fittings — thermometer and 
stirrer — and containing the material, was weighed before and after 
a determination in order to check any loss through sublimation. 
The maximum loss observed in any case amounted only to O' 0004 
gram on a total weight — tube, thermometer, material, etc. — of 
10 grams. 

The temperature of the bath is gradually raised until incipient 
fusion is observed. At no time was the temperature of the heat- 
ing-bath more than 1° above that registered by the thermometer 
in the material. The melting point is taken as the temperature 
at which the material liquefies, save for one or two crystals. On 
maintaining the thermometer steady for ten to fifteen minutes, the 
crystals should not disappear. On raising the temperature 0’1°, 
they should melt. 

In the case of the pure substances, the variation of the thermo- 
meter from the point of incipient fusion to complete melting did 
not extend to more than 0'5°. 

Toluene-p-sulphonamide. — Middle fraction of the sublimate 
obtained by sublimation in vacuum. 

(1) Incipient fusion, 137°; bath, 138° for ten minutes. All but 
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one crystal melted, 137-40°; bath, 138° for fourteen minutes. Last 
ciystal melted, 137 ‘5°. 

(2) The temperature was kept at 137*45° for five minutes; all 
but one crystal melted. This melted on raising the temperature 
to 137*5°, bath 138°. The melting point of toluenenp-sulphon- 
amide is therefore taken as 137*45°. 



Toluene-o-sulphonamide . — The crude material has an average 
melting point of 148 — 152°. One recrystallisation from water raises 
the melting point to 154 — 155° On further recrystallisation, the 
melting point is raised to 156°. Material which had been recrystal- 
lised from water was sublimed in a vacuum. As in the former 
case, all but the middle fraction was neglected. 

(1) Incipient fusion, 156- 1°; bath, 157° for ten minutes. All 
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but one crystal melted, 156 ’3°; bath, 157° for ten minutes. Last 
crystal melted, 156‘4°. 

(2) The external temperature was maintained at 156* 7° for 
twenty minutes, the temperature of the inner thermometer register- 
ing 156*3°. A trace of solid remained, which melted on raising 
the temperature to 156*4°. The melting point of toluen^o- 
sulphonamide is therefore taken as 156*3°. 

Plotting of the Curve . — The melting point of a weighed portion 
of one of the components was determined. Successive weighed por- 
tions of the other pure component were then added, and the melt- 
ing point was determined for each mixture. The curve was 
followed, starting from both the pure ortho- and the pure para- 
compound. When the curve had been plotted in this way, single 
points on it were determined, separate mixtures being made up for 
each determination. 


o-Amide, 

Oram. 

p-Amide. 

Gram. 

p- Amide. 
Per cent. 

Melting point. 

0-3241 

op 

0 

156-3° 

0-3241 

0-0709 

17-96 

145-5 

0-3958 

0-1381 

25*87 

139-7 

0-3235 

0-1787 

35-58 

133-6 

0-3958 

0-2698 

40-54 

130-3 

0-3235 

0-2839 

46-74 

124-0 

0*3958 

0-4020 

50-39 

120-8 

0-2478 

0-3267 

56-87 

114-1 

0-3958 

0-6230 

61-15 

110-4 

0-3958 

0-8200 

67-45 

115-9 

0-1212 

0-5752 

82-59 

126-8 

0-2839 

0-0 

100-0 

137-45 


I wish to express my thanks to Professor Orton, at whose sugges- 
tion and under whose direction this work has been carried out, for 
ais guidance and criticism. 

Chemical DEPAitTMENTk 
Pniversiiy College or Nohth Wales, 

Bangor. {Received, August 2 2nd, 1918.] 


LXXI . — The Compound H 2 B 4 0 6 and its Salts. 

By It ames Chandra Ray. 

^ a previous communication (T., 1914, 105, 2162), it was shown 
that the so-called amorphous bonin, prepared by the reduction of 
Won trioxide by means of magnesium, probably consisted of a 
solid solution of a lower oxide of boron, sometimes in combination 
with a little magnesium oxide, in elementary boron. If this were 
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really the case, it appeared probable that the soluble part of the 
fusion would contain some of the lower oxide, together with excess 
of boron trioxide, and the present investigation was undertaken 
with a view to detect and isolate the lower oxide. 

The fusion obtained by heating a mixture of boron trioxide 
with magnesium powder generally contains magnesium boride, 
amorphous boron (so-called), magnesium oxide, partly in. combina- 
tion with boron trioxide, and, as will be shown later, the lower 
oxide or oxides of boron. If the operation is carried out under 
conditions which will now he described, the quantity of magnesium 
boride in the mixture is very small, although it cannot he altogether 
eliminated. 

A mixture of 1 part of magnesium powder and 3*5 parts of 
anhydrous boron trioxide, finely powdered and passed through a 
120-mesh sieve, was heated in a covered magnesia-lined crubible, 
through which a current of hydrogen was passed, to a bright red 
heat for about three hours. After cooling in an atmosphere of 
hydrogen, the mass was powdered and mixed with half its weight 
of anhydrous boron trioxide. The mixture was then heated again 
as before. The fu^ed mass was powdered, water was added to it, 
and it was allowed to remain for from one to three days, to allow 
of the decomposition of traces of magnesium boride. 

The solution was filtered, and the boric acid removed by 
the method employed by Travers, Ray, and Gupta (Pamphlet, 
H. K. Lewis and Co., 1916), which consisted in shaking the solu- 
tion in a vacuum for several days with precipitated magnesium 
hydroxide, and removing the excess of the latter, together with 
the insoluble magnesium metaborate, by filtration In analysing 
the solutions, advantage was also taken of the fact, discovered by 
Travers, Ray, and Gupta (Joe. cit.), that when solutions of the 
Tower oxides of boron are evaporated with excess of lime and the 
residue ignited to constant weight, oxidation does not take place 
and the increase in the weight of the lime corresponds with the 
weight of the lower oxide in the solution. For the purpose of 
analysis, three equal quantities of the solution were treated as 
follows : 

(a) The magnesium was precipitated in the usual manner and 
the result expressed as the oxide MgO. 

(J) The solution was introduced into a platinum crucible con- 
taining lime, ignited to constant weight, and, after evaporation to 
dryness, the crucible was again ignited to constant weight, the 
increase in weight giving the weight of the magnesium oxide and 
of the lower oxide of boron, together with the weight of any trace 
pf boric acid left in the solution. 
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(c) The third portion of the solution was evaporated to rlrv 

iLrr.rirrc.jT » • -« - tft: 
«» 5 ~ -- - is; 'tcci 
-■ r~*i- *"r, 

acid determined by the lime method 7 ’ “ *“ b ° nC 

The following are the results of the experiments: 

I. 

MgO per 100 o.c. of 

D s °* ufcioi J ■*;•*!• 0-0980 

Residue less MgO per 

100 c.e 

B s 0 3 from residue per 

100 c.o ..... 

MgO in gram-mols. per 

100 c.c 

B in gram-atoms per 

100 c.c .... 

Ratio B/Mg , 4 

B,O a “p 

(Residue less MgO) / 

It is clear that the ratio R/Mm 
mean value of the ratio B O /flfLci 1 1 ^ ’ ant * ^ at 

ja-er?,- s 

tatLtaSJJST^r 1 -p'”-*"!* — mm 

mij iUZ" 

sziz&rss. ? -*• «- “ £ — 

similar. The third preparation was therefore treated 

and j.. . 1 


I. 

II. 

III. 

IV. 

V. 

0-0980 

0-1156 

0-1248 

0-0876 

0-1608 

0-3018 

0-3584 

0-3896 

0-2726 

0-5012 

0-3452 

0*4036 

0-4324 

0-3048 

0-6664 

0-0024 

00029 

0-0031 

0-0022 

0-0040 

0-0099 

4-1 

0-0115 

3-9 

0-0123 

4-1 

0-0087 

3-9 

0-0161 

4-0 

1-132 

1-126 

1*112 

1-118 

1*130 


with 


water four times, an d 

thft annliTdici ±T»_ /» « . . . 


separately. The results nf +kl were investi gated 

*eady been riven tht f rt ° f the first ***** have 

below f P H ° f the rcmaini "g extracts are tabulated 


Jgo per 100 c.c. 

R«iduel eS3 jf ° 

W from residue per 100 c.c. . . . 
J«P m gram-mols 
S !? gram.atoms . 

Ration B/Mg . 

”'\ 

s MgO) J 


Ill, a. 
0-0960 
0-2940 
0-3290 
0-0024 
0-0094 
3-9 

M19 


Although the solutions 
reatment of the fusion 


became more and 
with water, their 


III, b. 
0-0616 
0-1804 
0-1996 
0-0015 
0-0057 
3-8 


HI, c. 
0-0412 
0-1212 
0-1368 
0-0010 
0-0039 
3-9 


M06 1-128 


more dilute with each 
composition remained 
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practically constant, leaving no room for doubt that the compound 
Mg0,B 4 0 5 is really present in them. 

It has not been found possible to isolate tbe magnesium borite. 

The molecular weight of the compound can be determined with 
sufficient accuracy from the freezing points of the solutions. Jf 
the magnesium salt were completely dissociated, the molecular 
weight of the corresponding oxide could be determined from the 
formula 

A==18-5(W7if+ir ; /40), 

where W is the weight, in 100 c.c. of the solution, of the oxide 
of boron, M its molecular weight, and W f the weight of the mag- 
nesium oxide present. Since, however, the compound is probably 
dissociated only to the extent of about 75 per cent., tbe result will 
be about 15 per cent, too high. 

For the determination of the freezing points, measured quantities 
of the solutions, of which the analyses have already been given, 
were evaporated to dryness in a vacuum. The residues were dis- 
solved in a measured quantity of water, and the freezing points 
were compared with the freezing point of pure water. The follow- 
ing results were obtained : 


I. IT. III. IV. V. 

W 0-3048 0-3584 0-3890 0-2726 0-5012 

W' 0-0980 0-1156 0-1248 0-0876 0-1608 

a 0-090 0*105 0*115 0-082 0-148 

M 121 128 125 124 125 

Ratio B,0 5 /MgO 1*0 0-95 1-0 1-0 1-0 


The values for M agree sufficiently well with the theoretical 
value, 124, as calculated for the formula B 4 0 5 . 

On addition of ammonia to the solution, the magnesium is almost 
completely precipitated as hydroxide, and if the ammoniacal solu- 
tion is evaporated in a vacuum, a residue is left which consists 
mainly of the oxide. As Travers, Hay, and Gupta have shown 
(loc. cit .), the oxide is very unstable and is readily oxidised to 
boric acid. 

If a solution of the magnesium salt is treated with potassium 
hydroxide in equivalent proportions, and afterwards evaporated 
in a vacuum to small bulk, practically the whole of the magnesium 
separates as hydroxide and can be filtered off. On further con- 
centration of the solution in a vacuum, the potassium salt separates 
as a crust which can be redissolved, and the gait purified by crystal- 
lisation five or six times, and finally dried in a vacuum at 80—90°. 
Tbe preparation is a difficult one, and altogether only 2 to 3 grams 
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jf the substance were finally obtained. The salt is stable in the 
absence of moisture. 

The potassium was estimated by first dissolving the salt in water, 
evaporating the solution to dryness in a platinum vessel, and treat- 
ing the residue repeatedly with' hydrochloric acid and methyl 
alcohol, The potassium chloride was finally converted into 
sulphate. For the estimation of boric acid, the solution was 
saturated with carbon dioxide and boiled under a rorlux condenser 
in a current of pure air. The boric acid was titrated with iV /20- 
alkali in the presence of mannitol, using phenolphthalein as 
indicator : 

I. 0-5036 gave 0*3987 K 2 S0 4 and 0*3142 BA- K = 35‘5; 

B = 19-6. 

II. 0*2286 gave 01821 K 2 S0 4 and 0*1433 B 2 0 3 - K=35*7; 

B = 19*7. 

ITI. 0-3678 gave 0*2889 K 2 S0 4 and 0 2318 BA- K = 35*2; 

B = 19-8. 

K 2 B 4 0 6 requires K~35*8; B -20'2 per cent. 

The analyses are concordant, and the results in agreement 
with the values corresponding with the -formula K 2 B.A, which 
may therefore be accepted as correct. 

The molecular weight of the substance was determined by the 
cryoscopic method, using 20 grams of solvent : 

0-0435 gave A 4 — “0*052. M.W.— 78. 

0-0874 „ A* — 0-097. M.W. = 84. 

The value of the molecular weight calculated for the formula 
1 wB 4 0 6 is 218, and if the compound were completely dissociated 
in solution, the apparent molecular weight would be 73. The con- 
centrations of the two solutions correspond with 1 gram-equivalent 
in 100 and 50 litres respectively, and if the salt is ionised to the 
same extent as similar potassium salts, the degree of ionisation in 
the two solutions will be approximately 0-9 and 0"8. Without 
going further into the matter, it is obvious that, within the limits 
of experimental error, the result proves that the substance in solu- 
tion has the formula K 2 B 4 0 6 , and not the formula KB 2 0 3 , which 
would dissociate into two ions and give an apparent molecular 
weight of approximately 50. 

The existence of the anhydrous salt, K 2 B 4 0 6 , of the acid. H 2 B 4 0 6 
is of interest, as it goes to confirm the views put forward by 
Travers, Ray, and Gupta (7oc. rit.) as to the constitution of the 
borohydrates containing four atoms of boron. If the boron atoms 
111 these compounds are linked in a single chain, the oxide, B 4 0 5 i 
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which can be obtained by heating them, must be given the formula 
BO. BOBO. BO^ an( j corr esponding acid the formula 

°~ bo(oh):bo-bo:bo(oh). 

The results do not offer any positive evidence that the so-called 
amorphous boron is a solid solution of the oxide B 4 0 5 in elementary 
boron, particularly as Travers, Ray, and Gupta have found indica- 
tions of the existence of the oxide B 2 0, which is quite insoluble in 
water, and may be the oxide that is present in the solid solution. 
The research has, however, led to the discovery of a new series 
of compounds, the acid, H 2 B 4 0 6 , and its salts, and the results serve 
to extend our knowledge of the more complex compounds of boron, 

In conclusion, I desire to thank Dr. M. W. Travers, F.R.S., at 
whose suggestion the research was undertaken, for the valuable 
help which I have always received from him. 

Chemical Laboratory, 

Patna College, 

Bankipore, India. [ deceived, August 13 Ik, 1918.] 


LXXII . — The Hydrates and Alcoholate of Calcium 
Benzoate . 

By Frederick Stanbbidge. 

The investigations recorded in this paper were suggested by a 
chance observation by Dr, C. F. Baker of the action of alcohol oil 
calcium benzoate. This salt, in its usual form, is a crystalline 
tribydrat-e having the formula Ca(C 6 H 5 ’C0 2 )2,3H 2 0. When heated 
on the water-bath, it loses part of its water, and it was noticed 
that when this partly dehydrated substance was covered with 
alcohol, a distinct change in appearance took place, the substance 
becoming flocculent. 

Close examination under the microscope of the action of alcohol 
on the trihydrate showed the presence, a minute after adding the 
alcohol, of nuclei on each crystal from which, as centres, bundles 
of new, needle-shaped crystals grew with great rapidity. Similar 
results were obtained in tests made under the microscope on the 
completely dehydrated salt, obtained by heating the trihydrate in 
an air-oven, in which the original crystalline shane> was retained 
in spite of the loss of water. 
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These observations point to the formation of a compound of 
calcium benzoate and alcohol, formed from the anhydrous sub- 
stance by the simple addition of alcohol, and from the trihydrate 
by the substitution of alcohol for the water of crystallisation. This 
compound was prepared and analysed. 

The calcium benzoate was prepared specially from pure benzoic 
acid and pure precipitated calcium carbonate by the usual method. 
The average yield of the trihydrate from 40 grams of benzoic acid 
was: first crop, 34 grams; second crop, 11 grams; third crop, 
4 grams, a total of 49 grams, representing 89 per cent, of the 
theoretical yield, which is 55*1 grams. The purity of the salt was 
checked by estimations of the water and of the calcium. (Found : 
HaO-15'80, 1574; Ca = 14T5, 1412. Calc.: H 2 O = 16 08; 
Ca = 14*21 per cent.) 

The new compound was prepared by first dehydrating 10 grams 
of the trihydrate in the air-oven at about 150°, allowing to cool, 
and then adding 30 c.c. of alcohol specially dried by distillation 
from quicklime. The mixture became warm and set to a soft 
mass. It was allowed to remam for a day, being stirred a few 
times to break up lumps. The excess of alcohol was removed by 
filtration, and the solid product pressed between filter-paper. 
After drying in the air, analysis showed that the substance had 
reverted almost completely to the trihydrate. (Found: H 2 0 = 
15*99 per cent.) In order to ensure drying, and yet to prevent 
the elimination of combined alcohol, it was found satisfactory to 
place the product over a mixture of anhydrous calcium chloride 
and alcohol for four days. 

The dried material is a light, white powder having a strong 
odour of alcohol. Under the microscope, it was seen to consist of 
very small, transparent needles which, on the addition of a drop 
of water, clotted together in semi-opaque masses, with needle- 
shaped crystals projecting from their boundaries. On gently heat- 
ing a small portion of the substance in a test-tube, alcohol was 
given off copiously, and this condensed to liquid in the upper, 
cooler part of the tube. With sodium carbonate and iodine solu- 
tions the substance gave the iodoform reaction for alcohol. 

In order to determine the exact proportions of alcohol and water 
m combination in the product, the matter volatile up to 150° was 
estimated by combustion. A sample was weighed in a small 
U-tube, and then this was half immersed in a beaker of sulphuric 
acid provided with a thermometer and stirrer. The temperature 
of the bath was raised to 150°, while a stream of pure and dry air 
w as passed through the U-tube and thence through a combustion 
tube filled with copper oxide and heated in a furnace. The 
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water and carbon dioxide were absorbed and weighed as usual, and 
from the weights of these the quantities of water and alcohol in 
the sample were calculated. Analyses at intervals gave the follow- 
ing results, after correction by a blank experiment: 


Time after placing over calcium chloride Water, Alcohol, 

and alcohol. per cent. per cent. 

4 days 0-51 24*36 

5 0-11 24*68 

7 2*03 2446 

17 „ — 24*02 

494 „ 203 21-61 

Ca(C tf H s *C0 2 ) 2 »2C 3 H t 0 requires 0 24*61 


The results leave no doubt that the substance is a dialcoholate 
of calcium benzoate, having the formula Ca(C 6 H 5 ‘CO 2 ) 2 , 2 C 2 H c 0 . 
Calcium benzoate thus shows a property which is shared by a 
number of other salts of calcium, of taking up alcohol to form an 
unstable additive compound. 

The next question that presented itself was, What happens when 
the trihydrate is treated with alcohol ? As alcohol is hygroscopic, 
it should extract water from the trihydrate, hut whether a lower 
hydrate, the anhydrous salt, or the alcoholate is to be expected as 
the result cannot bo stated without further investigation as to the 
compounds possible and the conditions under which these are 
stable. 

Rough experiments, made by adding different mixtures of alcohol 
and water to the trihydrate, to ascertain between what limits of 
composition action took place at the ordinary temperature, showed 
that a mixture containing 95 per cent, of alcohol by volume had 
no action, whilst one containing 97 per cent, acted rapidly. 

Attempts to determine by a dilatometer the temperature at 
which a given mixture of alcohol and water just begins to act on 
the trihydrate met with no success, but using the thermometric 
method with the same mixture of alcohol and water (D 15 * 6 0*8149, 
corresponding with 92*85 per cent, of alcohol by weight), a marked 
change was observed to take place at 35*5°, the trihydrate being 
transformed into silky, oblong plates. After separating these and 
drying them over a mixture of calcium chloride and alcohol for 
one to two days, analyses were carried out in the same way as in 
the case of the alcoholat© : 

Found: H 2 0 = 6*43, 6*42; C 2 H 6 O--0. 

Ca(C 6 H 5 *C0 2 ) 2 ,H 2 0 requires H 2 0 = 6*00 per cent. 

The new substance is therefore the monohydrate formed from 
the trihydrate by tbe extraction of 2 molecules of water of crystal- 
lisation by the mixture of alcohol and water. 
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Since another hydrate of calcium benzoate besides the ordinary 
me had thus been found, it was decided to make a study of 
;alcium benzoate by itself to see what possible substances might 
)e formed by the action of alcohol on the trihydrate. 

In order to search for transition points, a dilatoineter was first 
lsed, containing trihydrate and anhydrous substance and filled 
with amyl alcohol in one set of experiments, and containing tri- 
hydrate and monohydrate and filled with toluene in another set. 
Beyond slight evidence of a transition point below 90° in the 
second set of experiments, no very definite results were obtained. 

The measurement of the solubility of the trihydrate at various 
temperatures was adopted finally as the best method. The 
apparatus used was similar to that described by Lumsden (T., 
1902, 81, 350), employing, however, a hot-air motor for stirring 
the thermostat tank, an electro-motor for stirring the mixture of 
crystals and water, and a mercury thermo-regulator of the Ostwald 
pattern. A gas-pressure regulator of the form A described by 
Stansfield (Tram. Faraday Soc., 1911, 7, 116) was employed, by 
which the temperature in the thermostat tank could be kept 
constant within 0‘1 C quite easily, even at the highest temperature, 
97°, at which the tank was used. After placing the solubility 
apparatus in position in the tank, the mixture of crystals and 
water was stirred for periods varying from to 12£ hours. The 
mixture was then filtered into a receiver while the whole apparatus 
was still immersed. At first a small flask was used as receiver, 
and from this about 10 c.c. of the solution were transferred to a 
weighed platinum crucible for analysis. For determinations at 
80° and upwards, the flask was replaced by a weighing bottle, into 
which the solution was filtered directly in order to obviate, as far 
as possible, loss of water by evaporation during the transference 
of the hot solution, and, after weighing, the solution was poured 
into a platinum basin for analysis. This apparatus and procedure 
sufficed for temperatures from about 20° up to 97°. For 10°, the 
temperature of the tank was adjusted hy passing a stream of ice- 
cold water through the zig-zag tube provided for the purpose on 
the bottom of the tank. For 0°, the same saturation and filtration 
apparatus was immersed in clean, chopped ice. For determina- 
tions at the boiling point of the saturated solution, at first the 
Beckmann ebullioscopic apparatus was employed. Excess of the 
powdered crystals was boiled with distilled water in the apparatus 
for about three hours, and the temperature and barometric height 
w ere noted. Some of the solution was then drawn by suction into 
a sighing bottle through a tube to the lower end of which was 
attached a small glass bulb filled with cotton, wool in order to 
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retain any solid. The sample was weighed and transferred to a 
platinum basin for analysis. The boiling point of pure water was 
determined in the same apparatus under the same conditions, the 
barometric height being again noted. From the latter observa- 
tion, the correction to be added to the observed temperature of 
the boiling solution to get the true temperature was obtained, and 
from this the elevation of the boiling point of th© saturated solu- 
tion above that of pure water. Later it wag found simpler to boil 
excess of the powdered crystals with water in an ordinary boiling 
tube with a layer of beads at the bottom and with a small reflux 
condenser at, the top, the barometric height during the course of 
the experiment being noted. The temperature of the boiling solu- 
tion was obtained indirectly by adding to the boiling point of pure 
water at the observed pressure, as given by tables, the mean eleva- 
tion of the boiling point by saturation with the crystals as deter- 
mined by th© first experiments with the Beckmann apparatus. 

In all cases, in order to estimate th© strength of the saturated 
solution, this was evaporated to dryness, the residue repeatedly 
treated with concentrated sulphuric acid and ignited, and the 
calcium weighed as calcium sulphate. 

When 90° was passed, results were obtained which appeared 
anomalous, but this was soon found to b© due to the existence of 
a transition point between 80° and 90°. Special care was taken 
in this interval of temperature, and the solubility was measured 
at about 83°, 85°, 87°, and 89°, whereby it was ascertained that 
the transition point is near 85°, and that the solubility curve above 
this temperature is distinct from that below. It was possible to 
obtain points on the metastable portions of both curves near 85 c 
which enabled them to be plotted, and therefore the transition 
point to he ascertained with greater accuracy. The change from 
the hydrate stable at the lower temperatures to that stable at the 
higher temperatures is so sluggish at 90° that three of the ordinary 
solubility determinations, lasting for seven or eight hours, for 
which the mixture of crystals and water was heated to 90°, but 
not above, gave points on the curve for lower temperatures. For 
the same reason, to get the points for 85°, 87°, 89°, 91°, and 93 c 
on the curve for higher temperatures, it was found necessary to 
heat the mixture to 98° before th© period of saturation. To obtain 
results for 83° on the metastable portion of the curve for higher 
temperatures, it was found satisfactory to mix calcium benzoate, 
completely dehydrated, with a hot solution saturated at the boiling 
point, and to cut down the time of mixing and stirring at 83° to 
about two hours. 

All results which were not obviously untrustworthy are collected 
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in table I. Each was obtained from a separate complete experi- 
ment, unless indicated otherwise by brackets. The temperatures 
have been corrected, and are probably true to 0‘1°. The solubility 
is expressed as grams of anhydrous calcium benzoate per 100 grams 
of water. The hydrate that is in contact with the saturated solu- 
tion is denoted by the figure I for that stable at lower temperatures 
and II for that stable at higher temperatures. 


Table I. 


Tempera- 

ture. 

Solu- 

bility. 

Hydrate. 

Tempera- 

ture. 

Solu- 

bility. 

Hydrate. 

0*2° 

2*235 

I 


84*9° 

7*652 

II 

0*2 

2*229 



87*0 

7*702 


0-2 

2-232 



87*0 

7*705 

99 

9-8 

2*454 



87*0 

7*718 

>1 

98 

2*452 



89*1 

7-832 


19-9 

2*720 



89*1 

7*870 

II 

19*9 

2-726 



89*1 

7-848 


19*9 

2*722 

99 


89*1 

7-852 


29*8 

3*016 



90*3 

8-614 

I rnetas table 

30-1 

3*026 



90*2 

8*529 


39-71 

3*426 

9J 


90-2 

8-523 

„ ,, 

39-7/ 

3*421 



91*1 

8*040 

II 

39-7 

3*426 



91*1 ‘ 

7*949 

„ 

49-7 

4070 



91*1 

8026 

„ 

49-7) 

4 032 



93*2 

8*237 


49*7 

4-056 



93*1 

8*198 


49*7 

4-036 

99 


93 2 

8*087 


59-8 

4*719 



93*1 

8-095 


59-8 

4*699 



95-2 

8*349 


59-8 

4-708 



95*2 

8*371 


69-7 

5-630 



95*2 

8*424 


69*9 

5-618 



95*2 

8*371 


69*7 

5*710 



97*2 

8*450 


70*0 

5*769 



97*2 

8*453 


70-0 

5*650 



97*2 

8*539 

,, 

79*6 

6*857 

tf 


97*2 

8*513 


79-9 

6-865 


4S, 

100*2 

8*800 


82*9 

7*561 

31 metastable 

c 1 

99*6 

8*537 

„ 

82*9 

7*502 

M It 

'll 

100*0 

8*455 

„ 

82*9 

7*518 


1 

99*4 

8-610 


82-9 

■ 7*528 

99 99 

j 99*5 

8*766 

„ 

84-9 

7*614 

IT 

'8 

1 100*6 

8*880 


85*0 

7*563 


a 

! 100*4 

8*814 



Many efforts were made to obtain specimens of the solid hydrate 
fable in contact with saturated solution above the transition 
point. The first method used w T as that described by Lurasden (he. 

the apparatus employed being similar to that figured by him. 
So results of any value were obtained ; the solid product was a 
fae white powder, and consequently retained a considerable 
quantity of saturated solution. By the second method, two small 
quantities of the trihydrate were heated in separate small bulbs 
m communication with one another to temperatures above the 
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tranaition point, but on© somewhat higher than the other, whereby 
the water in the saturated solution formed in the first was made 
to distil gently over into the second until no further loss of Weight 
of the first bulb and contents could be detected. In two experi- 
ments of this kind there was a logs of 30‘22 grams and 30-48 grams 
of water per gram-molecule of the trihydrate in the hotter bulb 
suggesting the formation of the monohydrate, for which the loss 
of weight per gram-molecule of the trihydrate would he 36 grams. 

It appeared desirable to complete the study of the equilibrium 
of solutions of calcium benzoate in water by determining the 
freezing-point curve of solutions of various strengths. The 
measurements of the freezing points were carried out in the usual 
manner with the Beckmann apparatus. The experiments were 
made in two Beries, in the first of which successive quantities of 
powdered trihydrate were added to a given quantity of water in 
the apparatus, whereas in the second a stock solution of calcium 
benzoate was made, slightly more concentrated than the solution 
saturated at 0°, and the freezing points of this and of solutions 
consisting of 80, 60, 40, and 20 c.c. of the stock solution diluted 
to 100 c.c. with water, were determined. The results of the two 
series of experiments are given in table II. 


Table TI. 


1st vSeries. 2nd Series. 


Grams of 
Ca(C e H 6 *C0 2 ), 


Grams of 
Ca(C*H 6 -C0 2 ), 


per 100 grams of 


per 100 grama of 

Freezing point. 

water. 

Freezing point. 

water. 

0 

0° 

0 

0° 

0-3098 

-0-100 

0-4473 

-0-129 

0-7680 

-0-220 

0-8964 

-0-159 

1-421 

-0-308 

1-347 

-0-282 

1-760 

-0-370 

1-801 

- 0-289 




2-263 

-0-382 



— 

3-470 

-0-369 


The mean graphs for the two sets of determinations rlo not 
coincide very nearly, but by taking points midway between them 
along the ordinates, it is possible to make, for a given quantity 
of calcium benzoate in solution, an approximation to the freeing 
point correct to about 0 01°. The cryohydric point was about 
— 0*37°. 

The results in tables I and II are shown in the diagram, which 
represents completely the stable equilibrium between calcium 
benzoate and its solutions at all temperatures between the cry 0 " 
hydric point and the boiling point of the saturated solution. ^ ie 
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solubility curve consists of two distinct portions, the one (I) for 
the lower temperatures defining equilibrium between the tri- 
hydrate and saturated solution, the other (II) for the higher 
temperatures defining that between a lower hydrate and saturated 
solution. The two curves cross at 84*7°, corresponding with a 
concentration of 7'62 grams of calcium benzoate per 100 grams of 
water, and this is therefore the transition point. Curve III is 
the freezing-point curve, and the concentration at the cryohydric 
point -0*37°, obtained by extrapolation of curves I and III, is 



grams of calcium benzoate per 100 grams of water. As regards 
the solid phases, that corresponding with curve I is undoubtedly 
the trihydrate. Although it has not been possible to isolate from 
the saturated solution that corresponding with curve II, there is 
reason for supposing it to be the monohydrate, Ca(C 6 H 5 ’C 0 2 ) 2 ,H 2 0 . 

Summary. 

Anhydrous calcium benzoate combines with alcohol to form a 
dialcoholate, Ca(C € H^CQ2) 2 ,2C 2 H 6 0, which is very unstable. 

Mixtures of alcohol and water containing much alcohol extract 
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water from the crystalline trihydrate, Ca(C 6 H.- , C0 2 ) 2> 3H 2 0 ) to 
form a monohydrate, Ca(C 6 H 5 *C0 2 ) 2 ,H 2 0. * 

A study of the solubility of the trihydrate at various tempera- 
tures shows that a lower hydrate exists, the transition temperature 
being 84*7° and the solubility 7-62 grains of calcium benzoate per 
100 grams of water. This lower hydrate is probably the mono- 
hydrate, Ca(C 6 H 5 *C0 2 )2,H 2 0. 

A study of the freezing points of solutions of calcium benzoate 
shows that the cryohydric point is — 0'37°, when the solution con- 
tains 2'22 grams of calcium benzoate per 100 grams of water. 

The action of mixtures of alcohol and water on hydrates should 
furnish some interesting examples of equilibria in systems of three 
components with one liquid and two or more solid phases, hut the 
author has refrained from introducing into the present example 
any theoretical speculations based on the phase rule without 
further experimental work. 

In conclusion, the author desires to record his grateful apprecia- 
tion of the sympathetic interest taken by Dr. C. F. Baker in the 
course of the work. 

Chemistry Department, 

Technical College of Sunderland. f Received, July 31$Z, 1918.] 


LXXIII. — N -Acyl Derivatives of Carbazole . 

By Maurice Copisarow. 

In the course of certain investigations, it was found necessary to 
prepare 2V(9)-acyl derivatives of carbazole. 

As but few substances of this class are known,* it was decided 
to investigate this subject further, this being the more desirable, as 
the known methods of preparation are not satisfactory. 

The drawbacks of the methods so far employed are: (1) The 
necessity of heating the acid chloride or anhydride with carbazole 

* A-Acetylcarbazole (Graebe and Glaser, Annalcn, 1872, 163, 351; 
Boeseken, Bee. trav. chim., 1912, 31, 164), carbazole-A- carboxylic acid 
(Ciamician and Silber, Qazzetta, 1882, 12, 272; Oddo, ibid., 1911, 41, I., 255), 
A-benzoylcarbazole (Bizzarri, ibid., 1890, 20, 413; Mazzara, Ber 1891,24) 
279), and earbazole-A-carbonyl-o-benzoic acid {Stiimmer, Mtmatsh., 1997, 
28, 411). 
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to a comparatively high temperature before the reaction takes 
p^ace, the product being impure and the yield low; (2) the 
'employment of condensing agents, such as sulphuric acid, ferric 
chloride (Boeseken, loc. cit.), and aluminium chloride (Stiimmer, 
he. cit .; Scholl and Neovius, Ber., 1911, 44, 1249), which may 
cause the formation of (7-acyl derivatives of carbazole (Borsche 
and Eeise, Ber. } 1907, 40, 378); and (3) the constitution of the 
carbazole derivatives so formed is established only in an indirect 
or negative manner. 

The author has found that by adopting in this case a method 
analogous to that generally employed in the preparation of Aralkyl 
derivatives of carbazole, namely, condensing the acid haloids, 
usually the chlorides, with potassium carbazole, good results are 
obtained. 

The general mechanism of formation of the iV-acyl derivatives 
of carbazole can be represented by the following equations : 

C 12 H 8 NK + R-COC1 - C 12 H s N*COR + KOI, and 
(I) 

2C 18 H a NK + R<^[ = C,,H 8 N-CO-R-CO-N tf ? C IS + 2KOI. 
in.) 

It was observed that the energy of reaction and the stability of 
the products decrease with the complexity of the acyl group in the 
case of monobasic acids. 

It has also been noted that in the case of the (7- and jV-acyl 
derivatives of carbazole, their solubility and fusibility diminish 
with the increase in the number of carbazole groups in the mole- 
cular structure of the product (Stiimmer, loc. c it.; Scholl and 
Neovius, loc. cit.; Ehrenreich, Monatsh., 1911, 32, 1102; Copisarow 
aod Weizmann, T., 1915, 107, 878). 

The iV-acyl derivatives of carbazole investigated by the author 
give colourless solutions in concentrated sulphuric acid, these solu- 
tions assuming a deep green coloration on the addition of a few 
drops of concentrated nitric acid, the only exception being iV-oxalyl- 
carbazole. This is probably due to the greater stability of oxalyl- 
carbazole, on the one hand, and the comparative ease with which 
the derivatives containing one carbazole group in their molecule 
are hydrolysed, regenerating carbazole, on the other. So far as 
the experimental evidence goes, A r -oxaIylcarbazole cannot be 
regarded as an intermediate product in the formation of “carb- 
azole-blue,” prepared by the fusion of carbazole with oxalic add 
(Suida, Ber., 1879, 12, 1403; Bamberger and Muller, ibid.. 1887, 
20, 1903). 
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E XPE R.I MENTAL. 

The general method of preparation of the iV-acyl derivatives of 
carhazole adopted by the author was to triturate potassium earb- 
azole, ’prepared by Graebe’s process {Anncdto, 1880, 202, 28), with 
a slight excess of the acid chloride; the reaction being energetic, 
the addition of the latter is regulated accordingly. The mixture 
is allowed to remain for two hours, then extracted successively with 
water, dilute sodium carbonate, and water again, so as to remove 
the potassium chloride and acidic substances, and then dried. 

On triturating potassium carbazole with acetyl and benzoyl 
chlorides, there were obtained the iV-acetyl and jV -benzoyl deriv- 
atives of carbazole respectively, in the forms described by previous 
workers (i loc . cit.). 

The following compounds are further examples of the general 
reaction. 


N -Phenoxyacetylcarbazolc, 4 ^>N * CO* C H 2 * OPh . 

The product of the interaction of potassium carbazolo and 
phenoxyaeetyl chloride, a pale grey powder, is soluble in all the 
ordinary organic solvents. It crystallises from ethyl alcohol (after 
decolorising the solution with animal charcoal) in white, slender 
needles decomposing at 121 — 122°, with the regeneration of carb- 
azole. 

The colourless solution of iY-phenoxyacetylcarbazole in concen- 
trated sulphuric acid gives with nitric acid the deep green colora- 
tion characteristic of carbazole : 

0 3854 gave 15*16 c.c. N.> at 18° and 763 mm. N = 4*59. 

CooHijO^N requires N = 4'62 per cent. 

n-n-Nonoylcarbcuole, *C!!>N-CO-[CH,] r 'CH 3 . 

°S H 4 

The product of the reaction of potassium carbazole with «.-nonoyl 
chloride is readily soluble in the usual organic solvents. It crystal- 
lised from ethyl alcohol in long, prismatic needles melting at 
72—73°: 

0’3266 gave 12*4 c.c. N 2 at 17° and 762 mm. N = 4’42. 

C a H M ON requires N=4*56 per cent. 

On heating jV-zi-nonoylcarb azole above its melting point, the acyl 
group is eliminated, decomposition also taking place on attempting 
to crystallise the substance from a solvent of high boiling point. 
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0 H 

N T - Palmitykarbazole, X* . 4 >N-CO‘[CH 3 ] u *CH r 

'-'o *4 

The reaction between potassium earbazole and ^alnutyl chloride, 
being less energetic than those described above, is completed by 
keeping the mixture in an air-oven at 75° for two hours, the 
mixture being triturated from time to time. 

The product, a grey powder, is readily soluble in all the ordinary 
organic solvents. The difference in solubility in hot and in cold 
ethyl alcohol is considerable, and the compound crystallises from 
this solvent in a spongy mass of small, white, matted needles melt- 
ing at 90 -91°. It separates from benzene in small, rhombic 

crystals : 

0-4603 gave 12 4 c.c. N. 2 at 18° and 763 mm. N- 3‘12. 
a 8 H 39 ON requires N = 3'45 per cent. 

On being heated above its melting point, the compound decom- 
poses, earbazole being regenerated. 

> -CarbonylmrbnzoU, i u >N-CO-N<9 „ • 

Dry carbonyl chloride was passed over finely powdered potassium 
larbazole, the current of gas being so regulated as to keep the 
temperature of the energetic reaction at 150 — 160°. When the 
reaction ceased, the product, freed from potassium chloride and 
ecidic substances, was crystallised from ethyl alcohol, the first crop 
of crystals being mainly unchanged earbazole. After three crystal- 
lisations, the compound was obtained in small, white needles melt- 
ing at 181 — 183°: 

0-2805 gave 19 c.c. N 2 at 16° and 760 mm. N = 7*92. 

C^H ]e ONo requires N=7 78 per cent. 

N -Carbon ifl carh azole is more readily soluble than earbazole in 
the ordinary organic solvents. 

Paschkowetzky’s (Tier., 1891, 24, 2905) failure to prepare 
N T -carbonylcarbazoIe by boiling potassium earbazole with carbonyl 
chloride in benzene solution was probably due to the low tempera- 
ture. Even in boiling xylene no condensation takes place, 
although the reaction appears to be energetic. 

X-Omlylcarbazole, V 4 "‘>N-CO-CO-N<? s “ 4 . 

U g H 4 4 

The reaction between potassium earbazole and oxalyl chloride is 
Energetic, and the operation was carried out in a manner similar 
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to that adopted in the case of monobasic acid derivatives of carb- 
azole. Under these conditions, no acid of the type >N’COCOH 
was formed. The crude product, freed from potassium chloride 
and oxalic acid,«was extracted with hot alcohol to remove any un- 
altered carbazole. The pale grey powder is very sparingly soluble 
in alcohol, ether, light petroleum, chloroform, or pyridine, but 
somewhat more readily so in ethyl acetate, acetic acid, benzene 
nitrobenzene, acetone, or carbon disulphide, and crystallises from 
nitrobenzene or carbon disulphide in small, white, rhombic crystal* 
melting at 265 — 266° : 

0-2360 gave 14-56 c.c. N 2 at 17° and 762 mm. N = 7‘18. 

^26H 16 0 2 N 2 requires N = 7*21 per cent. 

jV-Oxalylcarbazole does not give with concentrated nitric acid 
m the presence of concentrated sulphuric acid the deep green 
coloration characteristic of carbazole and many of its derivatives 

It appeared to be of interest to investigate whether this sub- 
stance is an intermediate product in the formation of (£ carbazole- 
blue 7 ’ from carbazole and oxalic acid. To determine this, the 
following experiments were carried out: (1) The product of the 
reaction between oxalyl chloride and potassium carbazole was 
heated to above 200°; (2) the product of the reaction between 
oxalyl chloride and carbazole was heated to above 200°; and (3) 
oxalylcarbazole was fused with a large' excess of oxalic acid and 
the mixture heated to above 200°. 

In all these cases, no formation of “ carbazole-blue ” could be 
detected, and therefore iV-oxalylcarbazole cannot be regarded as an 
intermediate product in the formation of “ ca^azo^-blue.” 


The author wishes to express his indebtedness to the Department 
of Industrial and Scientific Research for permission to publish this 
work. 

The Chemical Department, 

The University, Manchester. 


[ Received , September 4 th, 1918.] 
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Synthesis o! <*&?~Heptanetriol, True Homologue of 
Ordinary Glycerol, and of some Derivatives of Propyl' 
tetrahydrofuran. J. Hamonet (Ann. Chim., _ 1918, [ix], 10, 
5__30). — In phrt a more detailed account of work already pub- 
lished (compare A., 1916, i, 246). When arj-dimethoxyheptan-5-oI 
is acted on by phosphorus tri-iodide, it yields methyl iodide and 
2 -yine.thoxyp?'(>pyltetrahydrofuran } b. p. 190 — 192°, D 18 0*9559, 
rig 1*440, and not the required iododimethoxyheptane. Similar 
attempts to prepare the corresponding bromo-compound were not 
successful, but Z-chloro-aypdimethoxyheptane, b. p. 120 — 122°/ 
16 mm., was obtained by the action of phosphorus- trichloride. 
ajj-Dibromoheptan-8-ol ( loc . cit.), when distilled, decomposed, giving 
v.y-bTomopropyltetrahydrofuran , b. p. 1 15 — -1 16°/27 mm., D 20 1*331, 
1*485. W. G. 

Preparation of certain Alkylating Reagents, James 

Colquhoun Irvine and Walter Norman Haworth (Brit. Pat. 
117824, 1918). — In the interaction of sulphuryl chloride and methyl 
or ethyl alcohol, the formation of an alkyl chlorosulphonafce and 
alkyl sulphate have been observed (Behrend, A., 1877, i, 182; 
ii, 287), but under suitable conditions the main product is a mix- 
ture of alkyl sulphate and alkyl hydrogen sulphate. On distilla- 
tion under diminished pressure, the alkyl hydrogen sulphate in 
the mixture undergoes decomposition into sulphuric acid and alkyl 
sulphate, so that a good yield of the latter is obtained. The 
sulphuryl chloride may be preformed or may be prepared in situ 
from sulphur dioxide and chlorine. [See also ./. Soc. Chem. hid., 
H06a.] D. F. T. 

Kephallh. V. Hydrokephalin of the Egg-yolk. P. A. 

Levene and C. J. West (J. Bid. Chem,., 1918, 35, 285—290. 
Compare this vol., i, 98). — Hydrokephalin has been isolated in an 
almost pure state from the sample of hydrolecithin previously 
suspected of containing it (loc. cit .). The raw material was freed 
jfrom unsaturated compounds by dissolving in chloroform and then 
jpouring into a large excess of ether. It was then subjected to 
'epeated fractional crystallisation from a mixture of equal volumes 
)f chloroform and ethyl methyl ketone, and then from a mixture 
&f chloroform and alcohol (1:2). The final preparation had the 
!on*ect empirical composition, C 41 H 82 0 8 NP, corresponding with the 

faictare C lv H^-CO-0-CH<^’ ,o.po(Om 0-CH s *CH 5 -NH, ’ 

Jjhich may therefore he regarded as established for the substance. 
The rotation of the pure substance is [al® in chloroform + 6*0°. 

H. W. B- 


y 0L. cxiv. i. 


X 



i. 422 


abstracts of chemical papers. 


Manufacture of Ethylidene Diacetate, Socifcns Chimique 
des U sines du Rhone (Brit. Pat. 112766, 1918). — Ethylidene 
acetate is prepared by passing acetylene into a solution of mercuric 
oxide in glacial acetic acid to which an alkyl sulphate, particularly 
methylene sulphate, has also been added. [See also J . Soc. Ghent. 
Ind 606a. 1 D. F. T. 

The Acid Function in the Methenic and Methinic Deriv- 
atives. J. Guinchant (Ann. Ckim ., 1918, [ixj„ 9 , 49 — 108; 
109—143; 1918, [ixl, 10, 30— 84).— A more detailed account of 
work already published (compare A., 1895, i, 649; 1896, i, 594; 
ii, 12, 465). w - G. 

Reduction of Aldehydes to Corresponding Alcohols. I, 
Reduction of Heptaldehyde. P. A. Levene and F. A. Taylor 
(J. Biol . Chem 1918, 35, 281— 283).— The method is essentially 
the same as that employed for the reduction of esters (Levene and 
Allen, A., 1917, i, 3). An emulsion of metallic sodium in toluene 
is first prepared, and a solution of the aldehyde in glacial acetic acid 
and toluene is slowly added, the mixture being continuously cooled 
and stirred. The yield is about 60% of the theoretical. Heplyl 
ph e nylcarh ama i e , C^HojOoN, prepared by heating the alcohol with 
an equal weight of phenylcarbimide at 175° for a few minute?, 
crystallises from dilute alcohol in needles, m. p. 60° (corr.). 

J H. W. B. 


Effect of Variations in the Available Alkali on the Yield 
of Acetone in the Oxidation of Butyric Acid with Hydrogen 
Peroxide. Edgak J. W itzemann (J. Biol. Chem., 1918, 35, 
83—100). — When butyric acid is oxidised by means of hydrogen 
peroxide in dilute solution in the presence of variable amounts of 
alkali hydroxide, the quantity of acetone recoverable is greatest 
when the reaction of the system is neutral to faintly acid. As 
the alkalinity increases, the velocity of oxidation of the butyric 
acid also increases, but the yield of acetone decreases probably 
because the acetone itself becomes increasingly susceptij|| to oxida- 
tion with the increasing alkalinity. When dextrose added to 
the reaction mixture, the products of oxidation of the dextrose 
reduce the alkalinity if the supply of alkali is limited, resulting 
in an increased production of acetone. If, however, there is an 
excess of alkali, the dextrose exerts a “ sparing action on 1 1 
butyric acid which is analogous to the cc sparing effect ” of carbo' 
hydrate in the body. H. W. B. 


isoPhorone. Maurice Delacre {Bull. Soc. chim 1918, [iv], 23, 
219—224. Compare A., 1911, i, 939, and following abstracts).- 
The author has prepared and purified, as far as possible, by dis- 
tillation a large quantity of fsophorone, and from it has obtains 
two oximes, one having m. p. 70 — 73° and the other m. p.97—1 
When boiled with alcoholic potassium hydroxide, the oxime, m- P; 
73°, is slowly converted into its isomeride. Only one se® 
carbazone, m. p. 187°, was obtained. 
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Homophorone. Maurice Delacre {Bull. Soc . chim 1918, 
[iv], 23, 224 — 229. Compare A., 1911, i, 939, and preceding and 
succeeding abstracts)— From the fraction 160—200° obtained in 
the fractionation of crude iscphorone, homophorone , C 0 H 14 O, has 
been isolated as a colourless liquid, b. p. 192 — 194°, giving only 
one oxime:, m. p. 87 — 88°, which, unlike those from ssophorone, is 
easily decomposed by hydrochloric acid, but is not transformed 
into an isomeride by potassium hydroxide. Homophorone semi' 
cnrbazone has m. p. 206°. W. 6. 

Action of Dilute Sulphuric Acid on Pure Pinacone. 

Maurice Delacre {Bull. Soc. chim., 1918, [iv], 23, 229—232. 
Compare preceding abstracts). — A theoretical discussion of work 
already published (compare A., 1911, i, 347, 939). W. G. 

The Conversion of Lsevulose diphosphoric Acid into the 
Corresponding Monophosphoric Acid. Carl Neuberg 
Biochem. Zeitsch., 1918, 88, 432 — 436). — This conversion can be 
rought about by gentle warming of a salt with A-hydroehloric 
cid or oxalic acid. The calcium salt of the monophosphoric acid 
as the formula C c H n 0 9 PCa,H 2 0, and the barium salt 
! 6 H n 0gFBa,H 2 0. The monophosphate can be fermented by living 
east, whereas the diphosphate cannot. S. B. S. 

Oxidation Product of Creatine. Lours Baumann and 
'horsten Ingvaldsen {J. Biol, Chem., 1918, 35, 277—280). — 
Iffcer the removal of carnosine from an aqueous extract of muscle 
)j means of mercuric acetate and sodium carbonate, a glistening, 
laky substance is gradually precipitated from the filtrate. 'By 
lecomposition of the precipitate with hydrogen sulphide and re- 
nystallisation from water, a-methylgnanidinoglyoxylic acid, 
NH 3 -C(NH)*NMe-C0'C0 3 H,2H 2 0, 
s obtained in the form of glistening flakes, m. p. 203—204°. The 
iew comiMgnd is evidently produced from creatine by the oxidising 
action opHercuric acetate, and can also be prepared directly by 
the oxidation of either pure creatine or creatinine. It is somewhat 
toxic, 0T5 gram injected into a guinea-pig causing death in two 
hours. Its injection into a dog increases the elimination of creatine 
in the urine. H. W. B. 

. Hypochlorous, Hypobromous, and Hypoiodous Amides. 

Etienne Boismenu {Ann. Chim.., 1918, [ix], 9, 144 — 188). — A 
[resume of work already published (compare A., 1911. i, 957; 1912, 
1ft, 97). W. G. 

Action of the Chlorides of Phosphorus on Phenol- 
dphonic Acids. II. Richard AnschOtz and Eugen Molineus 
Wen, 1918, 415, 51—64. Compare A., 1908, i, 83).-- 
thlorosulphonvlpbenyl dichloro-orthophosphate, 
80 3 Cl»C e H 4 *O‘POCU, 
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is converted by beating with an equimolecular quantity of phos- 
phorus pentachloride at 180° into p-chlorophenyl dichloro-ortho- 
phosphate, and the latter, treated similarly at 250°, is converted 
quantitatively into p-dichlorobenzene. p^Chlorosulphonyl phenyl 

77i eta -phosphate f S0 2 ChC 6 H 4 '0*P0 2 , obtained by heating the corre- 
sponding dichloride with the calculated quantity of water (weighed 
’ in the form of anhydrous oxalic acid), forms transparent crystals 
and is converted into p-chlorosulphonylphenyl dihydrogen phos- 
phate by exposure to moisture in the air. 

Potassium p- acetoxybemenesulphonate , SO a K*C 6 H 4 *OAc, crystals, 
prepared by heating potassium phenol-p-sulphonate with acetic 
anhydride at 150°, is converted by phosphorus pentachloride on 
the water-bath into p -acetoxybenzenesulphonyl chloride, crystals, 
m. p. 78 Q , b. p. 148°/ 12 mm., which reacts in ethereal solution with 
aniline, p-toluidine, and piperidine (2 mols.) to form the anilide , 
0Ac , CgH 4 , S0 2 ‘NHPh, m. p. 126—127°, p -toluidide, m, p. 98 — 99°, 
and piperidide , m. p. 115 — 116°, respectively. These three sub- 
stances are converted by heating with alcohol (the first requires 
potassium hydroxide in addition) into phenol-p-sulphonanilide, 
needles, m. p. 137 — 138°, -p-loluidide, needles, m. p. 151—152°, 
and - jnperidide , m. p. 132 — 133°, respectively. 

When heated with carbon tetrachloride and phosphorus penta- 
chloride at 180 — 200°, 2 ; 6-dibromo-4-chlorosulphonylphenyl di- 
chloro-orthophosphate (loc. cit.) is converted into i-chloro-Z : 5- 
dibroniobenzenesulphonyl chloride , C 6 H 2 ClBr 2 *S0 2 Cl, crystals, m. p. 
94*5°, b. p. 203 — 208°, and this is converted into 1:2:4: 6-tetra- 
chlorobenzene by phosphorus pentachloride at 200°. C. S. 

Sulphonylides. Richard Anschutz {Annalen, 1918, 415, 
64—97. Compare A., 1912, i, 852).— [With (Frl.) Clara 
Zvmandl.] — Q-Chlorosulphonylphenyl dichloro-orthophosphate, 

S0 8 Cl-C e H*'0*P0Clj, 

yellow oil, h. p. 185°, obtained from sodium phenol-o-sulphonate 
and phosphorus pentachloride (rather more than 1 is con- 

verted by heating with phosphorus pentachloride nR0° into 
o -chlorophenyl dichloro-orthophosphate , pale yellow ml, b. p. 
135- — 137°/ 12 mm., which yields o-chlorophenol by boiling with 
water, and o-diehlorobenzene by heating with phosphorus penta- 
chloride at 250°. 

Sodium acetoxyhenzene-o-sulphomite , 0Ac‘C 6 H 4 *S0 3 Na, obtained 
by heating the phenol-o-sulphonate with acetic anhydride, is con- 
verted by phosphorus pentachloride into acetoxybenzene-o-sulphonyl 
chloride , colourless crystals, ra. p. 73*2 — 73'9°, which yields the 
sulphonanilide , OAc’CfiH^SCVNHPh, m. p. 106 — 107°, and 
mlphon-p-toluidide, leaflets, m. p. 116 — 117°, by treatment with 
aniline and p-toluidine respectively; these are hydrolysed, the 
latter by boiling alcohol alone, the former by the calculated 
quantity of boiling alcoholic potassium hydroxide, yielding phenol- 
o -svJphomnilide, OH*C 6 H 4 ’SCVNHPh, leaflets, m. p. 126*5— 
127*5°, and p henol-o-sulphon - p - tolmdide, leaflets, m. p. 124—125® 
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vtJrlT h ^j coloration with alcoholio ferric 

ch ln«i nf Ph rj t°' 8U pbony !< l e 13 P roduced "hen an ethereal 
solution of acetoxybenzene-o-sulphonyl chloride is treated with 

^^yr^hSrreing J™ina a t n ed etb6r6al S ° 1Uti ° D ° f dieth y kmin «' 

[W‘th L. Hoden i u s . \—Sodiu m i-aeetoxytoluene-3-sulphonate 
prepared from the p-cresolsulphonate and acetic anhydride at 150°’ 
,s converted by phosphorus pentachloride into i-acetoxytolueZ 3- 

sulphonyl chloride , m, p. 55 — 56° b. p. 165 170°/20 mm ww v» 

yields tolylene-3 : 4-sulphonylide by^J nt ^ith e'thetl 
ammonia or diethy^amme The following three compounds are 

STT/I Z,!°fY S f m a' ar the Precedi “g : 

toluene-3 . 5-du-ulphonate i-acetoxytolucne-3 : teuulphonyl chloride 
crystals m. p. 1 15 , and 4-acetoxy toluene -3 : 5 -disulphonyldiethyl- 
amide, OAc C 6 H 2 Me(S0 2 *NEt 2 ) 2) crystals, m. p. 150°. ^ 

Tdylene-Z : i-sulphonylide-5 : 5 f -disulphonic acid , 

SO,H-C,H s Me<O^>C,H ! Me.S0 s H > 3H J 0, 

is prepared by treating p-cresol-3 : 5-disulphoi.ic acid with fumimr 
sulphunc acid (60% SO,), finally at 100° with the further additiof 
of the fummg acid, and recrystallising the precipitate from dilute 
nitric acid; it forms a potassium salt, long needles with 51H,0 
dvsr salt, colourless needles, and ferric salt, colourless needles’ 
Z an Mrous reacts with phosphorus pentachloride to form 

tolyleM-3 . i-sulphonylide-5 : h’-dt sulphonyl chloride , crystals 
decomp, about 280°, which is stable to boiling water. 

1 ■ i-teri - Biit ylphenol-3-sul phonic acid, CMe,-&n,('OH)'SO.,H is 

a TO n -1n° y ^ <eri .; bu ¥P5* no1 with pure sulphuric* add 

at tu-su . Its sodium salt, anhydrous crystals, yields by acetyl- 
ation sodium ^etoxy-Uert.-butylbenicne-3-mlphonate, which is 
P entachloride on the water-bath into' 
^eetoxy-l.^..bu t ylbenienc-3-sulphonyl chloride., crystals, ra. p 
m. ^^-Butylphemjlene-3'A-sulphonylide, F 

CMe,-0 8 F 3 <^ 0 S 0 ( 5>c o F a .CMe 3 , 

*32? ?* 6d ' e8 > “• P- 301-302°, is obtained by the action of 

: ollorin7 ™rt nde ° n 1 : d4fr *- but y 1 P heil ° 1 -3 sulphonic acid. The 
J..1J g amyl compounds are prepared like the corresponding 
S / 7 * * : ^frt.^mylphenol-Z-sulphomc acid and its 

rocetoxv 1 tert S °d ,U ?h 4 ‘ aCe ^' 1 ' t * rt -- < ' m .V^'nrtW-3-iti^on a fe, 

4 mnf j enzene-Z-sul phonyl chloride , b. p. 142—146°/ 

rystals, m. “ \ 2 ^^ ylvhm ^ hne - i ' Uvl Vhonylidt , colourless 
irtbhd/n tain6d - J by ^ ( Amalen < 1875 > 178, 187) by 

»i>rdride" P 5 BT‘% aC °i It9 , acetyl derivative with a “ ti ° 
rwith tv 5 ; toxy '°~ phen y lenesul P hon y lide - 
Monate R f a L+^ lA j MAXI d^ _ ”^ Mm ^cetoxyn/iphthalene- 1- 
7 red needles, prepared by acetylating the 
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naphtholsulphonate, is converted by phosphorus pentachloride i u 
the presence of chloroform into 2-acetoxynophthalcne-l-sulphonyl 
chloride , crystals, m. p. 115’5°, which cannot he converted into a 
sulphonylide by means of pyridine, neither can 2-naphthol-\- 
mlphonyl chloride , colourless needles, m. p. 124°, obtained by 
hydrolysing the preceding acetyl derivative with warm dilute 
sodium hydroxide. The following derivatives of l-naphthol-2- 
sulphonic acid are obtained by methods similar to the preceding: 
potassium \-acetoxynaphthalene-%sulphonate , colourless prisms, 
l-acetoxynaphthalene-2-$ulpho-nyl chloride , crystalline powder, 
m. p. 87*5°, \-acetoxynaphtholene-2-mlphonamide t stout, yellow 
needles without a sharp m. p., and the corresponding sulphonanilide , 
0 Ac* S0. 2 *NHPh, crystals, m. p. 157 '5°, and sulphon^- 
t oluidide, m . p . 1 35 ■ 5° . 2:1 -N aphihylenesulphouylid e, 

°iA<sofo >c ’» H «’ 

colourless, crystalline powder, decomp, above 300°, is obtained (1) 
by adding phosphoryl chloride with cooling to a mixture of 
potassium l-naphthol-2-sulphonate, pyridine, and chlorofom. 
(2) by shaking l-aeetoxynaphthalene-2-sulphonyl chloride with 
pyridine at the ordinary temperature. 

Sodium 2-naphthol-l -sulphonate yields 2-naphthol-l : 3 : 6 : 7- 
tetrasulphonic acid by heating with four parts of fuming sulphuric 
acid (40% SO s ) at 120 — 130° for eight hours, but when heated with 
five parts for two days is converted into a substance, colourless 
crystals, which appears to be 3 : 2-naphtkylenesvlphonvlidt- 
1 : 6 : 7 : 1 / : 6' : 7 f -hesramlvhonie acid {sodium salt, (h a H fi 0 21 S 8 h T a 6 , 
colourless, prismatic needles). 

A cetyliset hionyl chloride , OAcCHo’CHo'SO^Cl, b. p. 130 — 132°/ 
14 mm., obtained, together with jO-chloroethylsulphonyl chloride by 
heating potassium acetylisethionate with phosphorus pentachlorieb 
on the water-bath, cannot be converted into diethylenesulphonylide 
by means of ammonia or diethylamine; the sulphonylide also can- 
not be prepared from isethionic acid and phosphori# oxide or 
phosphoryl chloride. C. S. 

The Stereochemistry of Quincruevalent Nitrogen. VI. 

Shigeru Komatsu {Mem. Coll. Sci. Kyoto , 1918, 3. 151 — 1591-; 
After reviewing the state of knowledge with respect to the decom- 
position of quaternary ammonium compounds by heat and Hie 
various proposals for the representation of the spatial distribution 
of the valencies of the quinquevalent nitrogen atom, the author 
agrees with the assumption that four of the valencies possess the 
same value, whilst the fifth is of a different- nature and sug?«b 
an extension of the views of Meisenheimer (A., 1909. i, 20; 19h. 
i. 25; 1913, i, 595) on the structure of the quinquevalent nitrogen 
atom. The atom is regarded as situate at the centre of a tetra- 
hedron. at the corners of which the four radicles are disposed; tj 
fifth and negative radicle is in an outer zone, and occupies a ^ 
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position which, however, may vary with the manner of formation 
of the ammonium compound, thus •influencing the optical rotation 
of the substance, but leaving the chemical properties unaffected. 
By this hypothesis, the existence of two modifications of <£-phenyl- 
benzylm ethyl ally] ammonium iodide (Komatsu, A., 19 j 5, i, 1054) 
is explained. ' D. F, T. 

The Solidifying and Boiling Points of Phenol and the 
Cresols. J. J, Fox and M. F. Barker (J m Soc> Ckem. Twd., 19 1 8, 
37, 268 — 272t), — T he authors have determined the freezing-point 
and boiling-point curves of mixtures of phenol, and o-, m-, and 
p-cresols taken in pairs. Phenol and o-cresol show a continuous freez- 
ing-point curve with a minimum corresponding nearly with equimole- 
cular proportions, but no eutectic point. The boiling-point curve 
is nearly a straight line. The phenol-m-cresol freezing-point curve 
has two minimum (eutectic) points, and between them a maximum 
at 17°, indicating the formation of a molecular compound of the 
formula C 6 H 5 *OH,2C 7 II 7 *OH. The compound forms a eutectic with 
phenol at l(h2 0 and with ?n-cresol at —4°. The boiling-point 
curve is a normal binary mixture curve. The freezing-point curve 
for phenol and p-cresol shows a sharp eutectic with equimolecular 
proportions of the constituents, whilst the boiling-point curve is 
normal. 

When the cresols are taken in pairs, those containing m-cresol 
show the most complicated curves. The freezing-point curve of 
m- and p-cresols shows a maximum at 20% p-cresol, but only one 
eutectic, a 50% mixture, was detected. The curve for o - and 
m-cresols shows two distinct breaks, but no maximum, and the exist- 
ence of a compound cannot be inferred. 

The results show that many different mixtures of phenol and 
the cresols have the same freezing point. It is unsafe to consider 
a sample of “cresylic acid 11 free from phenol because it yields a 
distillate which does not freeze when immersed in ice-water. 

E. H. R. 

« 

Nitro-derivatives of Guaiacol. Fanny Poixecoff and Robert 
Robinson (T., 1918, 113, 645 — 656). — The nitration of 4-nitro- 
guaiacol yields 4:6-dinitroguaiacol, and of 4-nitroguaiacyl acetate 
a mixture of the 3 : 4- and the 4 : 5-dinitro-derivatives in undeter- 
mined proportions. By nitration, guaiacol carbonate yields 
successively b~nitro-%methoxy phenyl carbonate , 

(N0 2 -C 8 H 3 -6Me) 2 C0 s , 

colourless needles, m. p. 133°, and 3 :5-dinitro-2-methoxy phenyl 
carbonate, colourless needles, m. p. 148°, which yield on hydrolysis 
'•uitroguaiacol and 3:5 -dinitroguaiacol, pale yellow needles, m. p. 
•0°, respectively. The nitration of 5-nitroguaiacol yields 5 : Q-di- 
n troyvaiacol , yellow prisms, m. p. 205 — 208° (decomp.) ( acetate , 
colourless needles, m, p. 124 — 125°), together with the 4 : 5-iso- 
boride as by-product; the former, aftei reduction and treatment 
phenanthraquinono, yields \-hydroxy-2-methoxyphenanthra- 
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phenazine, golden-yellow needles, m. p. 224°. 4 :5-Dmuroguaiacol 

forms pale yellow needles, m/ p, 172° (acetate } colourless, pri 3 . 
matic needles, m. p. 123—124°, sintering at 114°), and is converted 
as above into 2-hydroxy-3-Tnethoxyphenanthraphenazine 3 yellow 
threads, m. p. 239 — 240°. 

The further nitration of 4:6-, 5 : 6-, or 4 : 5-dinitroguaiacol is 
not practicable, but the 3 : 5-isomeride readily yields 3:5:6 -trinztro. 
guaiacol, yellow prisms, m. p. 129° (decomp.), as the sole product, 
which forms a characteristic pyridine salt, C 7 H 5 0 8 N 3 ,C 5 H 5 N, yellow 
needles, m. p. 180°, 185°, or 194 — 195° (decomp.; according to the 
rate of heating), and yields 3:5:6 -trinitroveratrole, pale yellow- 
needles, m. p. 174°, by methylatiop. The last compound is con- 
verted into 3 : o-dinitro-2 : §-diaminoani&ole t garnet needles, m. p, 
237°, by boiling methyl-alcoholic .aqueous ammonia, and into 
4:§-dinitro-l : 2 :3-trimethoxy benzene t pale yellow needles, m, p. 
85°, by boiling methyl-alcoholic potassium hydroxide. C. S. 

Synthesis o! Elemicin and of isoElemicin. F. Mautiiser 
(Annalen, 1917, 414, 250 — 255). — 2:6 -Dimethaxyphenyl ally] 
ether , CgH^OMe^’CbCE^CHICHg, a colourless oil, b. p. 
140 — 141°/ 14 mm., prepared from allyl bromide and pyrogallol 
2 : 6-dimethyl ether in boiling acetone in the presence of potassium 
carbonate, is converted by heating at 220° in a few minutes into 
2 : &-dimethoxyA~aUylphenol, OH*C G H 2 (OMe) 2 *CH 2 , CH , .CH 2 , b. p. 
168 — 169°/ 11 mm., which yields by methylation with methyl 
sulphate and 10% sodium hydroxide solution 3 : 4 : 5-trimethoxy- 
allylbenzene, identical with elemicin. The position of the allyl 
group is proved by oxidising the substance in acetone to gallic acid 
trimethyl ether by potassium permanganate, and of the double 
linking by the decomposition of the ozonide by water, whereby 
homogallaldehyde trimethyl ether is obtained. By heating with 
alcoholic potassium hydroxide, the synthetic elemicin is converted 
into Tsoelemicin (3 : 4 :5-trimethoxypropenylbenzene), the ozonide of 
which yields gall aldehyde trimethyl ether by decomposition with 
water. [See .7. Soc. Chem . Ind., October.] C. S. 

Synthesis by means o! Sodamide. VIII. Phenyldi 
methylethyl Alcohol, Benzyl-, o-, m-, and p-Methylbenzyl and 
p-Methoxybenzyl dimethylethyl Alcohols. Albin Haller and 
Edouard Bauer (A nn. Chim., 1918, [ix], 9, 5 — 24). — A resume of 
work already published (compare A., 1911, i, 726; 1913, i, 168, 
488; 1914, i, 418). W. 6. 

Terpenes and Ethereal Oils. CXXI. Pulegenic Acid 
and the Conversion of Carvone into Pulegenic Acid. 0. 

Wallach ( Annalen , 1917, 414, 233— 243).— An improved method 
of preparing pulegenic acid is to shake pulegone dibromide with 
aqueous potassium hydroxide for one hour at the ordinary temper 3 ' 
ture, and then for three hours at 100°. Unchanged pulegone and 
mefchylcyc/ohexanone are removed by steam, and pulegenic acid h 
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extracted by ether from the somewhat concentrated, acidified 
residual solution. 

Like other substances containing a semicyclic linking, pulegenic 

acid, CMe 2 .C<^^ ( an d also its amide), is difficult 

to reduce to the saturated acid, which, however, can be obtained 
as follows : hydrogen chloride is added on to methyl pulegenate, and 
then removed again with simultaneous hydrolysis. The product is 
a mixture of ordinary pulegenic acid and an isomeride. By dis- 
tillation under ordinary pressure, the former is converted into 
pulegene, whilst the latter distils at 256 — 260° with slight decom- 
position. It is converted into its amide, m. p. 152°, which is* 
reduced easily by hydrogen and colloidal palladium to dihydro- 
pulegenamide, ra. p. 150 — 151° (Eykman gives 147°), from which 
lihydropulegenic (1 -methyl - 3 - ^opropylcyc£opentane-2-carboxylic) 
acid, b. p. 139°/ 12 mm., D 2 * 0*9600, n * 1*4524, is readily obtained. 
An alternative and more convenient method is to heat methyl 
hydrochloropulegenate with aniline, to reduce the resulting un- 
saturated ester by Skita’s method, and to hydrolyse- the product. 

Dihydropulegenamide is converted by Hofmann's method into 
a base, presumably %amino-l-methyl-Z-isopropylcyc\opentane, 
which forms an acetyl derivative, C^H^ON, m. p. 132°, and a 
carbamide, C 10 H 20 ON 2 , m. p. 190°. 

[With Wolfgang von Rechenberg.]— The conversion of the 
6-ring in carvcne into the 5-ring of pulegenic acid, and the form- 
ation of this acid from dihydrocarvenolic acid, have been effected 
as follows. Dihydrocarvenolide, prepared from d-carvone, is hydro- 
lysed by potassium hydroxide and boiling amyl alcohol, and the 
resulting dihydrocarvenolic acid, m. p. 87°, is converted by methyl - 
alcoholic hydrogen chloride at 0° into a saturated, chlorinated 
ester, m. p. 15 — 16°, b. p. 114°/12 mm., which yields pulegenic 
acid, b. p. 142 — 145°/11 mm., D 2 * 0-9975, 1*4747, [a]g* + 32*67° 

in ether, by boiling with alcoholic sodium methoxide and subsequent 
hydrolysis. The pulegenic acid thus obtained is converted into 
its amide, m. p. 152° (occasionally 123°; conditions of formation 
uuknown), which yields dihydropulegenamide, in. p. 150 — 151°, by 
reduction as above. C. S, 

Total Synthesis of o-Fenchenylanic Acid (aZZoapo-Cam- 
phanecarboxylic Acid), and a New Type of Decomposition 
of Ozonides. Gust. Komppa and R. H. R-oschier (Ann. Acad . 
Sci, Fennicae, A [x], 18, 1 — 7; from Chem. Zentr 1918, 
t 623 — 624). — In the ozonisation of a-fenchene, (Komppa and 

/f\ /?"\ 

Off, CH.. OH, | CH 2 

| CMe, 1 | CMe s | 

CHJ CH’COoH CHJ CH’OH 

4 / - 4 / 

(I.) (II.) 

X* 
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Hintikka, A., 1914, i, 557 ; Komppa and Roschier, A., 1917, i, 466), 
the authors have obtained a-fenchocamphorone and fenchenylanic 
acid (annexed formula, I). The constitution of the latter is now 
confirmed by a synthesis of the acid from t^a-fenchocamphorone, 
which, on reduction with sodium and alcohol, yields dl -a-fencho- 
camphorol (annexed formula, II), needles, m. p. 122 — 124°, b. p. 
203°] from this, by conversion into the corresponding dl -a-fencho- 
ccimphoryl chloride , C 9 H| 5 C1, m. p. approx. 24 — 25°, b. p. 74 5°^' 
13 mm., an organo-magnesium compound is obtainable which reacts 
with carbon dioxide, with formation of dtf-a-fenchenylanic acid 
(a/foapocamphanecarhoxylic acid). This result proves that the 
decomposition of the ozonide of a fenchene does uot entirely follow 
the normal course, but that to some extent decomposition occurs 
without scission of a carbon atom, possibly as indicated by the 
scheme : 


> c <o-2 




>CH-CH<T 


>CH‘C0 2 H. 
D. F. T. 


Action of Nitrous Acid on Methyl p Dimethylamino 
benzoate and y Dimethylaminobenzaldehyde. (Reactions oi 
tert.- Amines, and a Contribution to the Subject of Steric 
Hindrance). Franz Klaus and Oskar Raudiscu ( Ber 19 1 8, 51, 
1036—1048. Compare A., 1907, i, 131). — When methyl p-di- 
methylaminobenzoate is treated w T ith sodium nitrite and hydro- 
chloric acid at -5°, it yields methyl 3mitro-4-dimethylamino. 
benzoate, m. p. 75° (Reverdin and Deletra, A., 1906, i, 273), and 
methyl p-nitrosomethylaminobenzoate , CC^Me’CgH^NMe'NO, 
which crystallises in satiny needles, m. p. 115’5°. The identity of 
the latter compound is established by its reactions (d ) and synthesis 
(#). A . — It yields p-nitrosomethylaminobenzoic acid, m. p. 202°. 
on hydrolysis with sodium hydroxide; it gives p-methylaminobenzok 
acid, m. p. 163°, and its methyl ester, m. p. 95'5° (not 73 75°, as 
Johnston stated, P., 1905, 156), when boiled with aqueous and 
methyl-alcoholic hydrochloric acid, respectively. B. Methyl 
7 ?-methylaminobenzoate is prepared by esterifying the acid or by 
hydrolysing p-nitrosomethylaminobenzoic acid with methyl-alcoholic 
hydrogen chloride, and is treated with nitrous acid, or methyl 
anthranilate is methylated by means of methyl sulphate and then 
nitrosated 

yj-Dimethylaminohenzaldehyde behaves in a similar manner 
towards nitrous acid, the products being p -nitrosomethylam^' 
benzaldehyde, CHO*C 6 H 4 *NMe*NO, pale straw-yellow crystals, 
m. p. 78° 3-nitro-4-dimethylaminobenzaldehyde, m. p. 105 , and 
p-nitrosodimethvlaniline. ^ 

Amino oxides. Oskar Baudisch (Ber., 1918, 51, 1048-1058, 
—The action of permonosulphuric acid on ^dimethylammoban^ 
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!*? th , 6 tile sulphate of au The 
acetate and 

in - *— » 

p -Dimethylammobemoic acid X -oxide 00 H-O IT .MM *n 
crystallises in very long prismatic needle’s, m. ’p. 
formaldehyde when heated, and yields the following salts : sulpfaU 
feathery groups of needles as much as an inch long, with 1H,0 
“• P- 160° decomp.); hydrochloride, snow-white ieedles mV 
184 ; aunckloride , reddish-yellow, m p 136° • • __a * i\ 

needles, m p. 155°; plalmichloride, pink needles, m^p 15 %Jm°- 
jtrrocyanide , white needles. When a solution of ihe sulphate is 
saturated with sulphur dioxide, it suddenly becomes green and 

rfc H mStV f W To add, 
CO.H C 6 H 3 (NMft,)-SO s H m. p. 2< 9_280° the mother liquor con- 
taining p-drmethylaminobenzoic acid. A solution in dilute hydro- 
chloric acid when treated with sodium nitrite, yields some b-nitro- 
dimethylaniline, a trace of p-nitrosodimethylaniline, but chiefly 
3-nitro4-dimethylarainobenzoic acid (A,, 1907, i 1321 This has 
been reduced by means of stannous chloride to 3 

°—* l0>C Tf whlcK “f talKses in P a,e P«k leaflets, m. p 
r7 b3 an £. f °™ 5 a hydrochloride, long needles, m. p. 237° 
solutions of which give a deep red coloration and crystalline pre- 
cipitate when wanned with ferric chloride. * 

p-Dhthylaminobenzmc acid N -oxide has been prepared in a 
similar manner It crystallises in long needles, m. p. 170—171° 
evolves acetaldehyde on heating, and yields the following salts ' 
sulphate, 1H 2 0, long, white needles, m. p. 173*5 — 174*5° • hydro- 
(Monde, m. p. 162-5—1 63 *5°; platinichloride , m. p. 178°' auri- 
dlmdc, m. p. 177°; picrate, m. p. 169—171°; and hydrogen ferro 
cyanide, snowy leaflets. Sulphurous acid reduces it to p-diethyl- 
308 mo° 1C , aC1 v and 4 ,f‘ ethylamino~Uulphohenzoi.c add, m. p. 

ijT 31 .?. ’ and n . 1 1 tr0U3 acid converts it into a mixture of p-nit-roso- 
£' 2 p-mtro^ethylamiiiobenzoic acid, 3-nitro-4.ethylamino- 
anil ne ^ ^^o^^y^nohenzoic acid, and p-nitrodiethyl- 

J. C. W. 

Perk^S^infhi 0 ^' aE S d its „ Abnormal Behaviour in the 

and «1 ohaNM Hit 813 ' ^ IiFI * FD SCHAARSCHMIDT, E. GkORGEACOPOL 
aa Johann Hebzenberg (Ber, } 1918, 51, 1059— 1074^ —Wh^n 

Perkin ri reacUon the 1 ^ ^ under the conditions of the 

Curated "^products are not the expected un- 

carbon dioxide d ? n T ved f 10111 these loss of 

tonperaturps 1 ^ * condensations take place at unusually low 
icids represent^ ° W ’ t** ? hat ^ * S doubtful tbe unsaturated 
-hat the Tril™ i Ut f media ^ at alL Th6 authors believe 

*ater rather thin ydro ?y~ acid fi . r3t ' Ioses carbon dioxide and then 
The r^nH h ? B l SeT decom P 03ltl ™ in the reverse order. 

mts of the experiments described are summarised as 

x * 2 
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follows, the weights, in grams, being given in brackets: Bem. 
aldehyde (15), ^valeric anhydride (50), sodium tsovalerate (45; , 
heated for thirty hours at 100°, gave a-isopropylcinnamic acid 
CHPh;CPr0*CO 2 H (1*9), leaflets, m. p. 1 18*5°, and *phenyl-y! 
methyl-A“-butene, CHPlriCHPri* (9' 3). The same reagents, in the 
proportions 50 : 175 : 150, heated for six hours at 150°, gave the 
same hydrocarbon (46) (Schramm, A., 1883, 1094; Kunckell, A., 
1904, i, 386; Klages, ibid., 569). Benzaldehyde (15), acetic 
anhydride (55), and sodium tsovalerate (45), heated for thirty 
hours at 100°, gave the same hydrocarbon (O' 6), but no acid. 
Benzaldehyde (15), isovaleric anhydride (55), and sodium acetate 
(45), heated for ten hours at 150°, gave the hydrocarbon (3’2) and 
ordinary cinnamic acid (11). 

Furfuraldehyde (50), isovaleric anhydride (150), and sodium 
isovalerate, heated for five hours at 150°, gave a-2-juryl-y-methyl- 
A “-butene, C 4 H 3 0*CHICHPr^ (32), a pleasantrsmelling, pale yellow 
oil, b. p. 64 — 66°/ 13 mm., 165 — 167°/ atm., and a trace of 
£ - 2 -jufyl-a-ho propyl acrylic acid , C 4 H s 0‘CHXPr^*C0 2 H (Oo), 
colourless leaflets, m. p. 114°. Furfuraldehyde (25), acetic 
anhydride (250), and sodium isovalerate (75), heated for seveD 
hours at 150°, gave no hydrocarbon, but 6 grams of j8-2-furylacrylic 
acid, m. p. 140°. 

Anisaldehyde (50), isovaleric anhydride (175), and sodium 
isovalerate (150), heated for eight hours at 150°, gave a-p-methoxy- 
phenyl-y'methyl-A a -butene (22) (Moureu and Chauvet, A., 189?, 
i, 404) and p-methoxy-orimpropylcinnamic acid , 
0Me-C 6 H 4 -CH:CPr^C0 2 H, 
needles, m. p. 134 — 135°. 

No definite results were obtained with o-nitrobenzaldehyde, 
salicylaldehyde, cinnamaldehyde, or isobutaldehyde. The aliphatic 
aldehyde gave no hydrocarbon or acid, whilst the others reacted 
very sluggishly. J. C. \V, 

The Double Acid from Normal and alio- Cinnamic Acids. 

A. W. K. de Jong ( Proc . K. Akad. Wetensch , Amsterdam, 1918, 
20, 1230 — 1233), — The double acid can be prepared (1) by crystal- 
lisation from a solution saturated with respect to both acids, and 
(2) by exposing a dilute solution of sodium cinnamate (about 1%) 
to light for several months, evaporating to dryness, acidifying tie 
residue with hydrochloric acid, and extracting the organic acids 
with hot light petroleum ; the cold extract ultimately yields crystal 5 
of the double acid. A saturated solution of the two acids in 
equilibrium with the a#o-acid of m. p. 42°, inoculated with tbe 
alia - acid of m. p. 58° or 68°, soon crystallises, and solutions aw 
obtained which are in equilibrium with these two modification? 
If these solutions are allowed to evaporate, the double acid 
separates, together with the modification of the aZ/o-acid used fa 
inoculation. The double acids obtained from these solution! 
consist of 50% of normal acid and 50% of alio- acid, all melt in ^ 
same way, sintering at about 56° and being completely moH® 
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treating this acid in the above manner, and the chief reaction can 
therefore be represented thus : 

CO 

/VV\ 

1 1 J >0 

i / YY°’ h 

_> fv> 

\/\A/ 

\/\/\ 

\A/ 

| CO 

I >co 


/\ 

i 1 

/\/ 

1 1 

\J 

1 

\/ 

u 

a.) 

(II.) 

(XII.) 


It illustrates the rupture of a weak five-membered ring and ths 
establishment of a six-membered system. A similar change y$ 
suffered by 3 :4-benzofluorenone itself when heated with sulphuric 
acid, for fluorescence is developed, but in this case the chief effect 
is sulphonation. 

The imide of the original acid exhibits the same phenomenon 
most readily. l-Phenylnaphtkcdene-2 :Z-dicarbimide, m. p. 249°, 
is obtained ‘by heating the anhydride with ammonia at 240 — 250°. 
When warmed with 96% sulphuric acid at 75° for five minutes, this 
yields 3 :4-benzofluorenone-l-carboxylic acid and its orange-red 
amide , m. p. 281 — 282°, whilst at 130°, benzanthronecarboxamide . 
m. p. 306°, is formed. This has been prepared from the acid (III) 
for comparison, and it exhibits a brilliant yellowish-green fluor- 
escence in sulphuric acid. J. C. W. 

A New Benzanthrone Synthesis. III. Alfred Schaar- 
schmidt and E. Georgeacopol (Ber., 1918, 51, 1082—1087. Com- 
pare A., 1917, i, 274). — As already suggested, experiments prove 
that when 3 : 4-benzofluorenone is fused with potassium hydroxide, 
it yields the salts of l-phenylnaphthalene-2-carboxylic acid and 
o-a-naphthylbenzoic acid. The free acids may be separated by 
means of methyl alcohol, from which the latter acid, being only 
moderately soluble, crystallises in colourless rhombohedra, m. p. 
161'5°. If the acids are treated with phosphorus pentachloride 
aud then aluminium chloride, the former yields 3 : 4-benzoftuoren- 
one again, whilst the latter gives benzanthrone. This ketone may 
also be prepared by the distillation of the ammonium salt of its 
carboxylic acid. J. C. W. 

Oxidation of Santonin by means of Organic Per-acids. 

Guido Cusmano ( Atti R. Accad. Lincei } 1918, [v], 27, i, 117 — 121; 
Gazzetta, 1918, 48, i, 248 — 253). — Oxidation of santonin by means 
of perbenzoic or peracetic acid results in the formation of two pro- 
ducts: (1) fsoArtemisin or 5-oxysantonin. (2) e-Oxysantonh 
^irjHig0 4 , which crystallises in bundles of acicular prisms, m. p- 
154°, at which temperature it is stable; it does not react, with 
phenylcarbimide, and yields only a monophenylhydrazone , 

I C 15 H 18 0 3 :N 2 HPh, 

m. p. about 280°, e-Oxy santonin is not altered by aqueous alkali 
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hydroxide, but the lactone ring of its molecule may be opened by 
means of bot alcoholic sodium ethoxide, which changes the colour 
to blood-red with a transitory green fluorescence; the acid, 
C 15 H 20 O 5 , thus obtained forms crystals, m. p. about 100°, and when 
heated with dilute sulphuric acid gives the original oxysantonin. 

Treatment of e-oxysantonin with concentrated hydrochloric acid 
in the cold yields a new chlorosantonin, C 15 H 17 0 S C1, which forms 
crystals, m. p. about 196°, and is transformed into e-oxysantonin 
by either cold alcoholic potassium hydroxide or boiling aqueous 
alcohol; by zinc dust and a few drops of acetic acid in alcoholic 
solution, it is converted into santonin. T. II. P. 

o-2' : 4'-Dihydroxybenzoyltetrachlorobenzoic Acid and 
2:3: 4-Trichloro 6 hydroxyxanthone l -carboxylic Acid and 
some oi their Derivatives. W. R. Orndorff and W. A. 
Adamson (J. Amer. Ckem. Soc., 1918, 40, 1235 — 1256). — After 
surveying the results of the numerous investigations on o-dihydr- 
oxybeazoylbenzoic acid (Baeyer’s monoresorcinphthalein, Annalen, 
1876, 183, 23), the authors describe in detail the preparation of 
^2^^-dihydroxybenzoyltetrachlorobenzoic acid from resorcinol and 
tetrachlorophthalic acid or its anhydride. Tetrachlorofluorescein 
is always formed, and some unchanged tetrachlorophthalic acid 
always remains, whatever the experimental conditions. The best 
results are obtained by heating resorcinol (4 parts) and tetra- 
ihlorophthalic acid (5 parts) for twelve to fifteen hours at a 
;emperature not exceeding 131° (vapour of boiling xylene), whereby 
)-2' ^-dihydroxybenzoyltetrachlorobenzoic acid is obtained in a 
jrield of about 90%. The substance, after purification through its 
icetate, forms colourless crystals containing 2H 2 0, and has m. p. 
227°, with decomposition into tetrachlorofluorescein and tetra- 
ihlorophthalic anhydride. It forms a triacetate , 

:olourless crystals, m. p. 166 — 167°, a sodium salt, 
C J4 H 5 0 5 Cl 4 Na,2H. 2 0, 

slightly grey crystals, m. p. about 295° (decomp.), hydroxyl- 
immonium salt, C 14 H 6 0 5 C1 4 ,NH 2 *0H, pale yellow crystals, m. p. 
254° (decomp. ; darkening at 230°), and with dry ammonia an 
unstable triammonivm salt and a stable m.onoarnmonium salt. By 
bromination in glacial acetic acid, it yields o-3':5 , -rf/5/ , omo-2 / :4 / - 
d ihidrorybcMoyltetrachlorohenzoic acid, yellow needles, m. p. 
211—212°, which at this temperature is converted into tetrachloro- 
phthalic anhydride and tetrachloroeosin. The dibromo-acid forms 
a triacetate , colourless crystals, m. p. 204 ’5°, and an unstable, 
yellow tetra-ammmium salt, and a stable, less highly coloured 
diammoniitm salt. 

By treatment for several hours with 5% alcoholic potassium 
hydroxide and subsequent acidification, the triacetate of the un- 
pmuiinated acid yields 2 :3 ‘A-trichl oro-ft-hvdroxy rant hour -\-cnrh- 
Wic add, colourless needles containing 2TRO. m, p. 279 — 280° 
fanhvdrous). The same substance is obtained by boiling the 
jhhvdroxybenzoyltetraehlorohenzoic acid with 5% anmeous sodium 
Peroxide. It. forms a disodium salt, C 14 H 3 0 5 Cl a Na 2 , yellor 



i. 436 


ABSTRACTS OF CHEMICAL PAPERS. 


needles, monoacetate , colourless needles or prisms, decomp, 
220 — 221°, and ammonium salt, C 14 H 4 O a Cl g (NH 4 ). 

The preceding results, particularly the fact that the triacetates 
are stable compounds which do not undergo any change when boiled 
with alcohol, are interpreted by ascribing to o-2 , :4 / -dihydroxy- 
benzoyltetrachlorobenzoic acid the constitution 

C(OH)-C 6 H 3 ( OH ) s 

% CO-C a Cl 4 

It seems highly probable from the results of this investigation that 
the formation of phthaleins takes place in two steps. First, an 
additive product of the phenol and the anhydride analogous to the 
preceding dihydroxy-acid is formed, and then this reacts with a 
second molecule of the phenol with the loss of water to form the 
phthalein. C. S. 


Constitution of Phthalyb and Succinyl-malonic Esters. 

Karl von Auwebs and Elisabeth Auffenberg ( Ber., 1918, 51 * 
1106 — 1115). — Two alternative formulae for ethyl phthalylmalonate 
have been advocated, (I) bv Wislicenus (A., 1888, 149) and (II) by 
Scheiber (A., 1912, i, 559): 


C.IT 


,<^>C(CO a E^ 


an,-ao(oo 1 w) i 

CO — 0 

(!•) (H.) 

If formula II is correct, the ester should correspond in optical 
properties with indandiones, but this is not the case. A compound 
of the type I, on the other hand, should resemble ethyl benzylidene* 
malonate (A., 1911, ii, 782), when due allowance is made for the 
influence of the lactone ring. It is now found that these esters 
are optically related, like a-phenyl-A^-propylene and ethylidene- 

phthalide, CHPh.CHMe and ^ 4 ^ , and consequently 

ethyl phthalylmalonate is correctly represented by formula I. This 
can be harmonised with the view that phthalyl chloride is 
symmetrical in structure, for the reaction with ethyl sodiomalonate 
can include stages which may be represented thus: 
/CO-cH^tyEtjj /G:c(co 2 Et) 9 

-> C 6 H / OH h 

X C0C1 \coci 




c:n(co 2 Et)j 

>0 

CO 


Similarly, ethyl succinylmalonate is abnormal in optical proper 
ties, and must therefore be expressed by formula III rather than 
by Scheiber’s formula IV (A., 1909, i, 3G3): 


CfT 2 *CH 2 4 C:C(C0 2 Et) 2 

CO 0 

(III.) 


CFT 2 'C° 

(IV.) 
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Ethyl phthalylmalonate (I) has m. p. 74 - 75°, D* 44 M887, n 1*53416. 
» D 154105, 1-56155. at 84*4°, EX 2*13, EX 2 25, E^-S. 122%, 

2: 2-Diethylindan-l : 3~dione (Freund and Fleischer, A., 1910, \ 490) 
has b. p. 157 — 159°/15 mm., D’ 4 * 1 0693, n a 1*53658, n D 1-54174, 
1*55632, _w y 1*56967, at 14*5°, ES a 1*43, EX 1*49, E^-X 54%, 
E5 y - X 57%. 4 : 7-Dimethyl-2 : 2-diethyIindan-l : 3-dione (Freund 

and Fleischer, A., 1916, i, 31/) has b. p. 153°/12 ni m . , m. p. 51 —52°, 
Df 4 1*0174, n a 1-52107, 1*52598, 1*54051, at 62*4°, ES 1*56’ 

EX 1*63, EX - 2. 63%. Ethyl succinylmaionate (III) has m. p. 68°, 
D? H675, n a 1*46923, n 0 1-47245, 1*48170, it 1*48952, at 73° 

EX 1/13, E2 d 1-15, EX - X 41%, EX-X '42%. Ethylidene- 
phthalide has b. p. 152°/11 mm., m. p. 64°, Df 4 M053, n a 1*56394, 
Uq 1*57054, at 99*4, EX 2*29, EX 2*36, and a-phenyl-A^-propylenc 
has EX 1*09, EX 1*19. ' j q, yy 


N- and 0 Methyl Ethers of Ketoximes. The Four Isomeric 
Methyl Ethers of Phenyl p-Tolyl Ketoxime. Leopold Semper 
and Leo Lichtenstadt ( Ber, } 1918, 51, 928— 942).— The N~ and 
0-methyl ethers of ketoximes are produced in approximately equal 
quantities by the action of methyl sulphate on aqueous alcoholic 
alkaline solutions of the oximes. Thus, benzophenoneoxime yields 
the A-inethyl ether, long needles, m. p. 102—103°, hydrochloride , 
m. p. 140—143°, and O-methyl ether, stout crystals, m. p. 60 — 61°. 
These are separated as follows : the initial product, after extrac- 
tion with ether in the usual way, is triturated with light petroleum, 
b. p. 30—50°, which leaves most of the A-ether, this being re^ 
crystallised from a petroleum of b. p. 60—70°; the solution is 
treated with hydrogen chloride gas, which precipitates the remain- 
ing A-ether as hydrochloride, and then the 0-ether is recovered 
by evaporation and crystallised from alcohol. The A-etber exhibits 


a tendency to form crystalline additive compounds, of which the 
following are some examples : with benzophenoneoxime, 1 : 1, cubes, 
m. p. 108 — 109° (compare Alessandri, A., 1915, i, 412); a demi- 
hydrate, transparent leaflets, m. p. 78 — 80°; a compound with 
.quinol, 2:1, m. p. 186 — 186*5°; a compound with phenylcarbimide, 
1:1, m. p. 141 — 142°. These are highly dissociated in solution. 
The 0-ether forms no such compounds. 

These preliminary experiments with a simple ketoxime paved 
the way for an attempt to isolate the two stereoisomeric pairs of 
ethers from an unsymmetrical ketoxime. For the purpose of 
investigation, phenyl p-tolyl ketone was chosen. A better method 
for isolating the a- and jS-oximes of this has been devised (compare 
Hantzsch, A., 1890, 1273), and each isomeride converted into its 
. an( * 0-methyl ethers, making, therefore, the four possible 
isomerides. 


The crude phenyl y?-tolyI ketoxime is resolved into the two 
isomendes ^ cr y sta llisation from 90% alcohol, which deposits most 
o the a-oxime on cooling, the j3-oxime being recovered by adding 
to the hot mother liquor about three-fifths of its bulk of hot water, 
M coolin £* The oximes are further purified by crystallisation 
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from pure alcohol. The a-oxime forms long, slender needles, m. p. 
153—154°; the 0-oxime crystallises in stout, transparent prisms, 
m. p. 136'5 — 137*5°. These are methylated as above, and the 
crude products treated in the same way. The two N -ethers have 
such tendencies to form additive compounds, however, that the 
products which are found to be sparingly soluble in the volatile 
petroleum are not the free ethers, but compounds with the un- 
methylated oximes. These are decomposed by dissolving them in 
dilute aqueous-alcoholic sodium hydroxide, precipitating the oxime 
by means of dilute sulphuric acid, and extracting the ethers after 
neutralisation of the filtrate. The a-TX-metkyl ether (I) forms 
colourless tablets, m. p. 91 — 92°, and yields the following additive 
compounds : with 0*5H 2 O, transparent, rhombic tablets, m. p, 
66 — 67*5°; with a-phenyl p-tolyl ketoxime, needles, m. p, 
106 — 107°; with the /3-oxime, short prism9, m. p. 90 — 92°. The 
a-0 -methyl ether (II) crystallises in needles, m. p. 64 — 68°. 

C 7 H 7 *CPh C 7 H 7 *CPh CUI 7 -ftPh C 7 H 7 *CJPh 
Me-NlO N-OMe 0:NMe MeON 

(I.) (II.) (in.) (IV.) 

The /3 ^-methyl ether (III) forms long, glistening prisms, m. p. 
113 — 114°, and yields additive compounds with the 0-oxi me (stout 
prisms, m. p. 81 — 82°) and a-oxime (small cubes, m. p. 124 — 125°). 
The 0-0 -methyl ether (IV) hash. p. 184— 185°/16 mm., 135—136°/ 
0'5 mm. The two A’-ethers .are hydrolysed by boiling hydrochloric 
acid to phenyl p-tolyl ketone and /3-methylhydroxylamine hydro- 
chloride, and reduced by zinc dust and acetic acid to a base which 
may be isolated as a hydrochloride . C 15 H 16 NC1, m. p, 199 — 201°. 

J. C. W. 

Synthesis oi some Phenolic Ketones. Taste of the Ketones. 

Hiroshi Nomura and Fusatosht Nozawa (Sci. Rep . Tokokn Imp. 
Univ.f 1918, 7, 79 — 92). — Vanillin and piperonal possess pleasant 
odours, whereas zingerone (methyl 4-hydroxy-3-methoxyphenylethyl- 
ketone) and the analogous 3 : 4-methyIenedioxyphenylethyl methyl 
ketone have a pungent taste, but the intermediate products in the 
synthesis of these substances from vanillin and piperonal, namely, 
4-hydroxy-3-methoxystyryl methyl ketone and 3 :4-methvlenedi- 
oxystyryl methyl ketone, are almost tasteless when first brought into 
contact with the tongue, although they gradually develop pungency. 
A number of compounds of similar constitution have now been 
examined with a view to discover the influence of constitutional 
variations on the taste. As in the above case of 4-hydroxv-3- 
methoxvstyryl methvl ketone, the primary condensation product is 
generally less readily soluble than its final reduction product in 
organic solvents, and does not immediately taste pungent, wberea? 
the reduction products are markedly pungent; styryl methyl ketone 
is exceptional in being readily soluble and having a very tinsrling 
taste. The presence of a free phenolic group is not essential to 
pungency, because phenyl ethyl methyl ketone, p-methoxyphetiyl* 
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athyl methyl ketone, and 3 : 4-methylenedioxyphenylethyl methyl 
ketone are all pungent. The degree of pungency, however, is 
greatly influenced by the position of the free hydroxyl group with 
respect to the ketonic side-chain j o-hydroxyphenylethyl methyl 
ketone in taste resembles 2-hydroxy-3~methoxyphenylethyl methyl 
ketone, and p-hydroxyphenylethyl methyl ketone resembles 
zingerone. As in these cases the hydroxyphenylethyl methyl 
ketones are less pungent than the corresponding hydroxymethoxy- 
phenylethyl methyl ketones, the 7w-methoxyl group appears to 
increase the pungency. The influence of the simple hydrocarbon 
radicle attached to the ketonic group is not much greater than that 
of the position of the hydroxyl group, because phenyl 4-hydroxy* 
3-methoxyphenylethyl ketone has a pungent taste similar to 
zingerone. 

Most of the compounds examined have been described earlier, 
m -Hydroxyphenylethyl methyl ketone , OH-C 6 H 4 -CH 2 -CH 2 *COMe, 
in. p. 85—86°, was prepared through ra-hydroxystyryl methyl 
ietone , needles, m. p. 97—98°, b. p. 208— 209°/ 14* mm., from 
m-hydroxybenzaldehyde and acetone, the condensation of these 
substances being effected in a 10% solution of sodium hydroxide, 
p -Hydroxyphenylethyl faethyl ketone , needles, m. p. 82 — 83°. was 
obtained by the catalytic reduction of p-hydroxystyryl methyl 
ketone in ethereal solution. The condensation of 2-hydroxy-3- 
methoxybenzaldehyde and acetone in alkaline solution yields 
2-hjdroxy-Z-methoxystyryl methyl ketone , 

OMe*C fi H 3 (OH)*CH:CH*COMe, 

yellow crystals with 1H 2 0, m. p. 81—82° or m. p. 77—77*5° if 
anhydrous, the catalytic reduction of which produces 2-hydroxy-Z - 
methoxyphenylethyl methyl ketone , b. p. 206 — 207°/ 35 mm.; the 
pungent taste of this substance is accompanied by a paralysing 
effect, which is also observed with o-hydroxyphenylethyl methyl 
ketone. Vanillin and acetophenone undergo condensation in 
alkaline solution with the formation of vhenyl £-hydroxy-3-meth- 
oxystyryl ketone, OMe*C fi H s (OH)*CH!CH*COPh, yellow crystals, 
m. p. 92 — 93°, accompanied by voni llvlide.nedi ncet oph enon e 
OMe*C 6 H,(OHVCH (CH 2 *COPh%, 
colourless crystals, m. p. 131 — 132° ( benzoyl derivative, colourless, 
m * P* 133°); on reduction in the usual way, phenyl 4-hydroxy-3- 
metboxystvryl ketone gave vhenyl 4 - h vdroxy-Z-m e t h oxyph enylet hyl 
ytone, OMe*C 6 H 3 (OH)*CH 9 *CHo*COPh, colourless scales, m. p, 
97*5—98°. D. F T. 

Terpenes and Ethereal Oils. CXXII. Behaviour of the 
mtrnsorhloride Additive Compounds towards Reagents 
which eliminate Hvdropren Chloride. O. Wat.lach ( Annalcn , 

18. 414 , 257 — 270). — Sodium alkyloxides, anhydrous sodium 
acetate in glacial acetic acid, and dimethylaniline have been used 
e hjninate the elements of hydrogen chloride from nitroso- 
jj ? ri( J e8 ’ k 11 *' each reagent has its disadvantages. The author now 
Ws that an excellent conversion of a nitrosoehloride into an oxime 
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is obtained by the use of a mixture of acetone and pyridine at not 
too high a temperature. Thus limonene nitrosochloride is converted 
into carvoxime by heating with acetone and pyridine for ten to 
fifteen minutes on the water-bath. In the case of certain nitroso- 
chlorides , hydrogen chloride is eliminated in different ways by 
different reagents. 

[With Johanna Wolff.] — a-Terpineol nitrosochloride is converted 
into 8-hydroxy-A 6 -menthene-2-oneoxime by heating with acetone 
and pyridine on the water-bath, but when heated with anhydrous 
sodium acetate and glacial acetic acid, it yields a crystalline sub- 
stance, C in H ]7 0 2 N, m. p. 139°, which is saturated, yields the keto- 
lactone of hornoterpenylic acid by treatment with mineral acids, 
and is identical with the substance obtained by Cusmano and 
Linari from the hydroxylamino-oxime (A., 1912, i, 272); it is 
regarded as tbe oxime-oxide, 

CMe<^^OHVCH, >CH 

1 0 I 

[With Margarete Walter.] — 0-Terpineol nitrosochloride does 
not yield a well-characterised product whfn treated with sodium 
methoxide (A., 1906, i, 372), and even when halogen acid is 
removed by the acetone-pyridine method, the expected hydroxy, 
oxime is only obtained by distillation in a vacuum as a slightly 
coloured, glassy mass. 

The crystalline product, obtained by the prolonged action (about 
fourteen days) of 90% alcohol on j8-terpineol nitrosochloride at the 
ordinary temperature and recrvstallised from methyl alcohol, is not 
the hydroxy-oxime containing IMeOH (Goodwin, Diss Gottingen, 
1907), because it is a saturated substance, neither is it an oxime- 
oxide (see above), as is shown by the analytical data. Evidence 
is brought forward which indicates that the substance is a mixture, 
the halogen of the nitrosochloride being replaced partly by 
methoxyl, partly by ethoxyl, and partly by hydroxyl group?. 
Whether methyl or ethyl alcohol is used tjo decompose the nitrose 
chloride and for the recrystallisation of the product, the saturated, 
crystalline substances all yield the same compound after hydrolysi? 
by sulphuric or oxalic acid, namely, the ketone, C lfl H 14 0 (semi- 
carbazone, m. p. 218°), obtained by the hydrolysis by sulphuric 
acid of the unsaturated hydroxy-oxime resulting from the action 
of sodium methoxide (loc. cit .) or of pyridine on j8-terpineol nitroso 
chloride. By reduction with sodium and alcohol, the ketone, which 
is also produced in bad yield by boiling the nitrosochloride w'* 
dilute sulphuric acid (1:4), yields an deohol, C 10 H lft O, b. p. 
108 — 112°/20 mm. ( phenylurethnve , m. p. 144°). C. S. 

Terpenes and Ethereal Oils. CXXIII. Behaviour of 
Dibrominated Hexacyclic Ketones in Relation to the 
Position of the Bromine Atoms. O. Wallach (Annalen, 
1918, 414 , 271 — 296).- — The conversion of dibrominated cyd* 
hexanones into phenols is, of course, well known, and recently (A.. 
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1916, i, 213) unsaturated hydroaromatic tertiary alcohols have 
been converted into benzene hydrocarbons through the dibromo- 
additive compounds, but cases analogous to the smooth conversion 
of the 6-ring dibromopulegone into the 5-ring pulegenic acid under 
the action of alkali have hitherto not been known. The author has 
therefore examined the behaviour of a number of dibromo-deriv- 
atives of menthone and of carvomenthone when digested with 2% 
aqueous potassium hydroxide at the ordinary temperature for two 
to three days, and finds that the course of the reaction is deter- 
mined essentially by the positions of the bromine atoms. The 
results may be generalised as follows: (1) Phenols are formed from 
dibromo-derivatives which have been obtained by the addition of 
bromine at an ethylenic linking adjacent to the carbonyl group 
and not separated from it by a substituent; for example, 1 : 2-di- 
bromomenthone and 3 : 4-dibromocarvomenthone. The formation 
of the phenol does not always take place smoothly, comparatively 
stable monobromides sometimes being formed. (2) When the 
ethylenic linking is adjacent to the carbonyl group, but is separated 
from it by a substituent, the dibromo-derivative, for example, 
4:5-dibromomenthone and 1 : 6-dibromocarvomenthone, readily 
undergoes fission of the ring with the production of an aliphatic 
ketonic acid with the same number of carbon atoms. (3) When 
the two bromine atoms are divided between the nucleus and the 
side-chains, or are both in the side-chains, the course of the reac- 
tion may be very varied and a general rule cannot be formulated. 
(4) Dibromo-derivatives in which the bromine atoms are attached 
to nuclear carbon atoms on either side of the carbonyl group, for 
example, 2 : 4-dibromomenthone and 1 : 3-dibromocarvomenthone, 
are converted into pent-acyclic hydroxycarboxylic acids (see follow- 
ing abstract). 

[With H. E. Woodman.] — When shaken for three days with 2% 
aqueous potassium hydroxide, 8 : 9-dibromcunenthan-2-one, prepared 
by the bromination of optically active dihydrocarvone, is converted, 
apart from small quantities of carvacrol and carvenone, into a 
heavy oil, which loses hydrogen bromide and yields carvacrol when 
distilled in a vacuum, and is reduced to dihydrocarvone by zinc 
and aqueous sodium hydroxide, and is therefore probably the mono- 

bromide, CHBr! Cm-CH<£ j[d^>CHMe . 

The crystalline dihydrocarvone dibromide, m. p. 69 — 70°, 
obtained by brominating dihydrocarvone in glacial acetic acid 
containing hydrogen bromide, is converted by 2% aqueous potassium 
hydroxide into an unsaturated hydroxy-ketone, C 10 H w O 2 , b. p. 
140°/ 16 mm., D 20 1*0285, n D 1-4917 ( semicarhazone , m. p. 
123 — 124°), which yields carvacrol by wanning with dilute sulphuric 
acid, and is possibly • 8-hydroxy-A 5 -menthen-2-one or 8-hydroxy-A 3 - 
menthen-2-one. 

3:4-Dibromocarvomenthone is converted by 2% aqueous potassium 
hydroxide into carvacrol, and, similarly, 1 :2-dibromomenthone into 
rc-cresoh 
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[With H. E. Woodman and W. Jessen.] — 1 : 6-Dibromocarvo- 
menthone is converted by shaking with 2% aqueous potassium hydj. 
oxide for two to three hours at the ordinary temperature, and then 
for one to two hours at 100° into e-keto~j8-uopropylheptoic acid 
which is identified as the optically active modification by the form- 
ation of the semicarbazone, m. p. 158 — 159°, and the oxime, m. p, 
60 — 63° (rising to 87 — 89° by recrystallisation). 

[With Adolf Hallstein.]— -When 1 : 2-dibromomenthone is 
shaken for sixteen to twenty hours with the quantity of 2% aqueous 
potassium hydroxide calculated to remove all the bromine, a mono. 
bromide , C 10 H 15 OBr, m. p. 42 — 43°, is obtained, together with some 
thymol. The monobromide is converted into thymol by heating it 
alone, when hydrogen bromide is evolved, or with sodium meth- 
oxide. This behaviour and the method of preparation indicate 
that the monobromide is 2-bromo-A 6 -menthen-3-one or 2-bromo-A 1 - 
menthen-3-one, but the substance does not react readily with 
bromine, and yields by oxidation with alkaline potassium per- 
manganate oxalic acid, volatile fatty acid9, and a ketonic acid, 
C 10 H ]4 O s , m. p. 105 — 106° ( silver salt, C 10 H ]3 O s Ag; semicarbasone , 
m. p. 225°) ; the formation of the last acid is not explicable by 
either of the formulae given above. 

[With Emma Grote.] — 4 : 5-Dibromomenthone is converted by 
2% potassium hydroxide into an aliphatic ketonic acid , Guflvfli 
( silver salt, C 10 H 17 O 3 Ag; semicarbazone, m. p. 161 — 163° [slowly 
heated] or 164 — 166° [rapidly heated]), which i9 probably e-keto- 
fi^-d-imethijloctoic acid, COPr^C^’C^'CHMe'CH^CC^H. 

An unsatisfactory attempt to prepare A 4 l 5 bmenthen-3-one from 
4-bromomenthan-3-one is described. C. S. 

Terpenes and Ethereal Oils. CXXIV. Method of Trans 
forming Hexacyclic Ketones into cycfoPentanones Based on 
the Conversion of Dibrominated cycfoHexanones into Penta 
cyclic a-Hydroxy-carboxylic Acids. O. Wallach [with 
Mathilde Gerhardt and Wilhelm Jessen] ( Annalen , 1918, 414. 
296 — 366). — A portion of the work has already appeared (A., 1916, 
i, 487). . 

The dibrominated cyclohexanones which contain the bromine 
atoms in such positions that pentacyclic a-hydroxy-carboxylic acids 
are produced by the action of alkalis (see preceding abstract) are 
in general easily obtained by treating the cyclohexanone in glacial 
acetic acid solution with four atoms of bromine. Since cyclo- 
pentanones are known only in small number, whilst cyclohexanones 
can be obtained in large numbers, not only from natural sources, 
but also from phenols by Sabatier’s method and by Knoevenagel’s 
synthesis, it is of importance to find out whether it is possible quite 
generally to convert cyclohexanones into pentacyclic a-hydroxy- 
carboxylic acids with the same number of carbon atoms, from which 
cycfopentanones can be obtained by oxidation. Up to the present- 
time, nine cyclohexanones have been converted into cycfopentan- 
ones by the elimination of a nuclear methylene group, the penta 
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cyclic a-hydroxy-carboxylic acids being intermediate products. 
The formation of these would be easily explicable if the original 
dibromocyriohexanone contained a CBr 2 group adjacent to the 
carbonyl group, because the alkali would then produce an ortho- 
diketone, from which the pentacyclic a-hydroxy-carboxylic acid 
would be formed by a benzilic acid transformation. This simple 
explanation is inapplicable, for two reasons: (1) It is proved quite 
definitely that by direct substitution in menthone and carvo- 
meuthone, the two bromine atoms are not attached to one and the 
same carbon atom, but that one bromine atom replaces the tertiary 
hydrogen atom adjacent to the carbonyl group and the other enters 
the methylene group on the other side of the carbonyl group. 
(2) Although compounds having the composition of o-diketones can 
be isolated, they do not exhibit the properties of such substances, 
but behave as unsaturated ketols. Such compounds derived from 
the dibromomenthone and the dibromocarvomenthono are identical 
and yield the same pentacyclic hydroxy-carboxylic acid. The 
author’s explanation is represented schematically : for dibromo- 
menthone, 



and similarly for the dibromocarvomenthone ; the same o-diketone 
is formed in both cases, but when isolated isomerises to the un- 
saturated ketol, 



or 



The brominatiou of 1 : 3-dimethylcyc?ohexan-5-one in cold glacial 
acetic acid produces two dibromo-compounds, an a-dibromide, 
needles, m. p. 163 — 164° (decomp.), which is scarcely 
attacked by alkali, and an isomeric j3 -dibromide, prisms, m. p, 
60 61°, w !hic3i is converted by 2% aqueous potassium hydroxide 
l nto the ketol, C 8 H 12 0 2 , m. p. 71—72°. The ketol, which is 
removed from the acidified liquid by steam, is converted by con- 
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centrafced aqueous potassium Hydroxide at 140° into i-hydroxyA :3_ 
dimcthylcyc\o / pentane-4-carboxylic acid , C g H 14 0 8 , colourless crystals, 
m. p. 92 — 93°, which yields l:Z-dimethykyc\opentan-4-one, b. p 4 
152 — 154°, D 17 0*8950, «#1*4330 ( semicarbazone , m. p. 165 — 166°) } 
by warming with lead peroxide and sulphuric acid. C. S. 

Terpenes and Ethereal Oils. CXXV. Compounds of the 
Eucarvone Series. 0. Wallach [with Max Standacqer], 
(. Annalen , 1918, 414, 367 — 375). — Assuming the constitution given 
to jS-dihydroeucarvoxime ( Annalen , 1914, 403, 87) to be correct 
the reduction of the substance should yield tetrahydroeucarvyl- 
amine. This is found to be so. When reduced by sodium and 
alcohol, the oxime is converted into a base , C 10 H lfi *NH 2 , b. p. 208*5°, 
D 21 0*8680, % 1*4665, which forms a carbamide , m. p. 139°, phenyl 
carbamide , m. p. 143 — 146°, tri m ethy lamm o mum iodide, m. p, 
about 200°, and an acetyl derivative, m. p. 110*5°, the last being 
identical with the substance obtained by acetylating the base pre- 
pared by the reduction of tetrahydroeucarvoxime. 

By bromination in glacial acetic acid at 0°, tetrahydroeucarvone 
yields a 77i07io&ro™oderivative, C 10 H l7 OBr, crystals, m. p, 32° 
which is converted by 3% aqueous potassium hydroxide into hydr 
oxy tetrahydroeucarvone, OH‘C 10 H 17 O, h P’ 98°/ 12*5 mm., 
D 20 0*9810, tip 1*4626 ( semicarbazone , m. p. 193°; oxime, m. p, 

84°, which forms a crystalline sodium salt). The hydroxy-com- 

pound is reduced to a glycol, C 10 H 1B (OH) 2 , b. p. 112 — 117°/4 mm., 
by sodium and alcohol, and yields a chromate , (CjoH^O^CrOj, 
when treated with sulphuric acid and chromium trioxide dissolved 
in a little water, at a temperature not exceeding 0°. 

When treated with bromine (2 mols.) in glacial acetic acid with- 
out cooling, tetrahydroeucarvone yields dibromotetrahydro- 

eucarvone, C 10 H 16 OBr 2 , colourless prisms, m. p. 68°, which is con- 
verted by 4% aqueous potassium hydroxide at 100° into an acid, 
C 10 H 16 O 2 , crystals, m. p. 91*5 — 92*5° ( silver salt, C 10 E 13 O 2 Ag). 
The acid is saturated, odourless, and somewhat easily volatile wii 
steam; its constitution has not yet been determined. When treated 
with methyl-alcoholic sodium methoxide, dibromotetrahydro- 

eucarvone yields a substance , C 10 H 16 O 2 , b. p. 218 — 219°, D 20 0*979, 
1*4698, isomeric with the preceding acid, the nature of which 
has not yet been ascertained. C. S. 


Isomerisation Product of Carvone in the Light. Carvone- 
camphor. II, E. Sernagiotto (Atti B. Accad, Lined, 1917 
[v], 26, ii, 238 — 242. Compare A., 1915, i, 425). 
— When the oxime of carvonecamphor is heated 
with 20% sulphuric acid on the water-bath, im* 
carvonecamphor is obtained, the yield being 
almost theoretical. Phosphorus pentachloride 
reacts with the oxime in chloroform solution, 
giving 2-chlorocymene. From these and other 
reactions previously described, the annexed constitution is suggests 
for carvonecamphor. V. 


'UMe 

I 

CBj 

CH — CMe-CO 


S. 
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The Partial Synthesis of /3- and y-Fenchene. Oust. Komppa 
and R. H. Roschier (Ann. Acad . Sci. Fenmcae, 1917, A, [i], 15, 
\ — 15; from Chem. Zentr., 1918, i, 622. Compare A., 1917, i, 398, 
406 ). — In extension of the earlier conversion of <#-a-fencho~ 
camphorone into a-fenchene, the authors have treated dl- 0 -fencho- 
camphorone with magnesium methyl iodide, with production of 
methyl-fS-fenchocamphorol (annexed formula, I), prisms, m. p. 


/ 

CMe 2 

I 

ch 5 


/ 

CM 

I 

OK, 


•CH\ 

A 

3H \ 
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CH 

ch 2 ,| 

1 < 

3H 2 II 

, 1 OMe . 

OH, 

<JH 

. 1 / 

\ 
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N 

3Me/ 
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56 — 67°, b. p. 77°/9 mm., 85°/15 mm.; phenylur ethane derivative, 
y^ 0 2 N, obtained by the action of phenylcarbimide, needles, 
n. p. 133*5 — 134°; acetyl derivative, Cj 2 H 20 O,,, b. p. 212*5°/ 766 mm., 
10*5— 81°/ 8 mm., D? 0*9769, n? 1*45884. When heated with 
)otassium hydrogen sulphate, methyl- jS-fenchocamphorol yields a 
nixture of hvdrocarbons consisting mainly of dl -$-fenchene 
'formula II), b. p. 151—153°, Df 0*8596, jiJ 1*46581, with an 
mdocyclic -y-fenchene (formula III), b. p. 146 — 148°, Df 0*8539 
^ 1*46063, identical with the product of the interaction of 
ft-fenchyl alcohol and potassium hydrogen sulphate; c??-jB-fenchene 
m oxidation with potassium permanganate gives d\-hydroxy-0- 
enchemc acid, needles, m. p. 124 — 125° (acetyl derivative, 
scales, m. p. 117—118°); the acid is oxidised by lead 
lioxide and sulphuric acid to c??-j 8 -feuchocamphorone, and this 
urther by potassium permanganate to npofenchocamphoric acid. 
The endocyclic fenchene (formula IV) described earlier (Roschier, 
9 ms., Helsinki, 1917), and termed Mon/?ofenchene by Semmler and 
sofenchylene by Qvist, should he designated 5- or iso-fenchene. 
Hie compound now described by the authors as j 8 -fenchene has 
,een earlier termed tsofenchene by Semmler and Dd - (or LU) 
enchene by Wallach. D. F. T. 

Terpenes and Ethereal Oils. CXX. O. Wallach ( Annalm , 
414, 195 — 233). — Most of the work has been already pub- 
ished (A., 1916, i, 213). The following is new. 



i. 446 


ABSTRACTS OF CHEMICAL PAPERS. 


[With Kurt Pelikan.]— F rom the accepted formulae of pinoi 
hydrate and dihydrocarveol, the expectation is justifiable that the 
reduction product of the former will be identical with the menthane. 
2:8-diol obtained from the latter by the addition of water 
(Wallach, Annalen , 1911, 380, 161). The expectation, however, 
is not fulfilled. *-Pinol hydrate yields by reduction a glycol 5 
dihydropinol hydrate, m. p. 139—141°, whilst the i-glycol obtained 
from dihydrocarveol has m. p. 108 — 109°. Also, d-pinol hydrate 
(sobrerol) reduced in methyl-alcobolic solution by Paal’s method 
yields a glycol , C l0 H 18 (OH) 2 , m. p. 158 — 159°, [a]® 0 -40°26' in 
alcohol, whilst the glycol derived from the optically active dihydro- 
carveol has m. p. 113 — 114°. 

The behaviour of pinoi hydrate on reduction, therefore, has been 
examined. When it is reduced by hydrogen and colloidal 
palladium in the absence of free acid, there occurs, in addition to 
the normal reduction, a by-reaction in which the pinoi hydrate is 
dehydrated and the resulting unsaturated monohydric alcohol i? 
reduced to tetrahydrocarveol. This result not only again shows 
that unsaturated glycols are not always smoothly reduced to the 
saturated glycols in the presence of colloidal metal (compare A.. 
1912, i, 878), but is also a further proof that in pinoi hydrate a 
hydroxyl group occurs in position 2. 

i- or Z-Dihydropinol hydrate is converted into terpinene dihydro- 
bromide by treatment with hydrogen bromide in glacial acetic acid. 
A similar transformation is not produced by hydrogen chloride. 
Moreover, the menthane-2 : 8-diol obtained from dihydrocarveol doe? 
not behave in this way. 

It is shown that dihydropinol hydrate is not identical with 
menthane-1 :4-diol or with menthane-2 'A-diol, obtained by reducing 
sahinene glvcol by Paal’s method. The latter diol has b. p, 
135 — 140°/9 mm.; the distillate solidifies completely (m. p. 
93 — 94°). but separates as an oil from solvents on account of its 
great solubility. When dehydrated by oxalic acid and water, it 
yields a small quantity of a hydrocarbon, b. p. 172 — 182°, D 20 0*866, 
showing the reactions of t.erninene, the main product being an 
unsaturated alcohol , C in TT ]7 *OTT, b. p. 219 — 221°, D 22 0*9250. 

1*4790, which yields carvenone by oxidation with chromic acid 
and tetrahydrocarveol by reduction by Paal’s method. The alcohol 
would therefore appear to be $-menthene-%ol, but that 
A 4 W-menthene-2-ol is also present is indicated by the formation oi 
acetone when the alcohol is oxidised by potassium permanganate. 
When z-dihvdropinol hydrate is warmed with oxalic acid and 
water, the main product is a saturated oxide having an odour of 
cineole ; dihydrocarveol is formed as a by-product. C. S. 

The Punsrent Principles of Ginger. IT. Hiroshi Nomdw 
(Set, Rev. Tohohi Imv. Univ 1918, 7, 67 — 77. Compare T., 1917, 
111 , 769). — By distillation of the pungent principles of Japanese 
ginger under reduced pressure, the author has been able to isolate* 
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in addition to zingerono, a substance, shogaol, C^H^Og, b. p. 
175 — 185°/0*4 — 0*5 mm., 231 — 238°/ 15*5 mm., M.W. in benzene 
262, D? 1*0448, 1*52467 ; this substance is phenolic {acetyl deriv- 

ative, b. p. 183 — 188°/0'6 mm . ; methyl ether, b- p. 160 — 165°/ 
0*06 mm.; ethyl ether, b. p. 181 — 186°/0‘65 mm.), and also con- 
tains a methoxy-group ; the third oxygen atom is probably ketonic. 
Oxidation of the ethyl ether with alkaline permanganate yields 
eihylvanillic acid, so that the constitution of shogaol may be repre- 

sented OH-C<£ ( £^£[J>C-C 10 H 17 O. From the facts that on 

reduction in ethereal solution with hydrogen and platinum-black 
shogaol yields dihydroshogaol , C 17 H 26 0 3 , b. p. 166 — 169°/0*lo mm., 
and that the molecular refraction of shogaol greatly exceeds the 
calculated value, it appears probable that shogaol is a jS-unsaturated 
ketone. D. F. T. 

Some Derivatives of the Pyrryl Methyl Ketones with 
Furfuraldehyde. C. Finzi and E. Vecchi (Gazzetta, 1917, 47, ii, 
10 — 19). — Whereas benzaldehyde reacts equally easily with the 2- 
and 3-acetyl derivatives of pyrrole, the results now described show 
that furfuraldehyde reacts well and almost quantitatively with 
acetyl groups in the 2-position, but that the reaction with a 3-acetyl 
croup appears to be influenced by the presence of some substituent 
group in the pyrrole nucleus. In view of their analogy to cinnamyl 
derivatives, the compounds obtained by the condensation of furfur- 
aldehyde with the acetyl pyrroles are termed fvracryl derivatives. 

The compound, ^^C’C0*CH!CH‘C 4 H 3 0, obtained by the 

C- ri 

interaction of 2-acetylpyrrole and furfuraldehyde, forms slightly 
iridescent, yellow needles, m. p. 134 — 135°. 

CH - CM* 

The compound, n ^.^^C-CO*CH!CH*€ 4 H s O, obtained from 

2-acetyl-3 : 5-dimethylpyrrole and furfuraldehyde, forms sulphur- 
vellow needles, m. p. 181 — 182°. 

* The compound, C 4 HNMe,(C0 2 Et)-C0-CH:CH*C 4 H 3 0, formed 
from ethyl 2-acetyl-3 :5-dimethylpyrrole-4-carboxylate and furfur- 
aldehyde, crystallises in lemon-yellow, prismatic needles, m. p. 
184—185°. The corresponding acid, 

C 4 HNMe 2 (CO ? H) • CO * CH 1 CH * C ( H 3 0 , 
obtained either by hydrolysing this ester or by starting from the 
pyrrolecarboxylic acid, forms minute, yellow, prismatic crystals, 
ro. p. 287 — 288°; the insoluble diver salt was analysed. 

The compound, C ° !,!t '7~2^>C’CO'CH:CH-C 4 H a O, obtained 

from ethyl 3-acetyl-2 :4-dimethylpyrrole-5-carboxylate and furfur- 
aldehyde, forms sulphur -yellow needles, m. p. 149 — 150°. The 

corresponding acid forms minute, straw-yellow, prismatic needles, 
p. I7g — 180° (decomp.); the * corresponding silver salt was 

analysed. 
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, ch:c(00’Gh:ch*c 4 h ii 0V _ TTT ■ . . , f 

Th« compound, 5 H;c ; co . CH :CH-C ( H,0)> NH ’ ° btaU19d ft “» 
2 : 5*diacetylpyrrole and furfuraldehyde, forms lemon-yellow 
crystals, m. p. 238 — 240°, and dissolves in concentrated sulphuric 
acid in the cold, giving an intense blue coloration with a violet 
border; dilution of this solution results in the precipitation of tie 
unaltered compound. The corresponding dicinnamyl derivative i s 
very slightly soluble in cold concentrated sulphuric acid, and only 
in the hot dissolves somewhat, giving a reddish-violet coloration. 

The compound it J. ^>C , C0 , CH.CH*C 4 H 3 0, formed from 
CMe-NH 

2 :4-diacetyl-3 : 5-dimethylpyrrole and furfuraldehyde, crystallises 
in tufts of prismatic needles, m. p. 170°, and dissolves in concen- 
trated sulphuric acid, giving a carmine coloration, changing later 
to amaranth; on dilution, this solution deposits the original com- 
pound. The corresponding dicinnamyl derivative dissolves only 
slightly and slowly in cold concentrated sulphuric acid, giving the 
orange-yellow coloration shown with all the furacryl and cinnamyl 
derivatives of the pyrroles as yet examined. T. H. P. 


New Synthesis of Tetraphenylpyrrole. Gertrude Maud 
Robinson and Robert Robinson (T., 1918, 113, 639-645).- 
Adopting a hypothesis, represented by the following scheme, to 
account for the conversion of phenylhydrazones into indoles, 
NHPh*N!CMe> — > NHPh*NH-CMe!CH 2 — > 

£ riTT 

NH 2 -C 6 H 4 -CH:CMe-NH 2 ,HCl -> C,H t <^>CMe+NH,a, 

the authors record the process of reasoning which led them to 
expect that azines of substances containing the group *CH<j , C0' 
would, under correct conditions, be transformed into pyrroles. 
Their expectation was fulfilled in the case of phenylbenzylketazine, 
which yielded tetraphenylpyrrole and ammonium chloride when 
heated at 180° in a current of dry hydrogen chloride. The simple 
aliphatic azines, such as acetaldazine and dimethylketazine, yield 
the corresponding pyrazoles and pyrazolines. 

Ketazines are obtained in excellent yield by heating the ketone 
with the calculated quantity of hydrazine sulphate in boiling 
aqueous alcohol in the presence of an excess of sodium acetate. 


Course of the Reaction between Diacetyl [Dimethyl 
Diketone] Monoxime and Aldehydes in the Presence of 
Ammonia. Formation of Dihydroxydihydroglyoxalines. 

Otto Diels ( Ber ., 1918, 51, 965—976).— The author has already 
shown that when dimethyl diketone monoxime is condensed with 
aldehydes in the presence of a concentrated alkali hydroxide, oximes 
of unsaturated aj3-diketones are formed, thus : R*CH0 + 
C0Me*CMe:N-0H = H 2 0 + R’Cli:CH*CAc:N-0H (A., 1913, i, 875). 

whereas compounds of the type RC<J^ ^^^>0 are P ro( ^ uce ^ ^ 
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concentrated hydrochloric acid is the condensing agent (A., 1915, 
j 690). It is now found that a reaction also takes place in the 
presence of aqueous-alcoholic ammonia, the products being charac- 
terised by the fact that they readily lose water on warming and 
combine with it again most easily. As ammonia takes part in the 
reaction, it is assumed that the aldehydes condense with the oxime 
in the form of their ammonia compounds, and the process is 
indicated in the following way : 


NHo-CHR-OH + COMe'CMelN'OH 
XT AJMe~C Me’OH 
^LHR’NOH 



The products are therefore dihydroxydihydroglyoxalints. 

For example, benzaldehyde yields the compound, C n H 14 0 2 N 2 , 
which crystallises in compact needles, forms colourless, crystalline 
salts with sodium hydroxide or nitric and sulphuric acids, and melts 
at 120 — 121° with evolution of water, thereby changing into the 


compound, C n H 12 ON 2 , m. p. 180°. On oxidation with dilute 
chromic acid, it yields acetic and benzoic acids and 3-phenyl-b- 

mdhyl-l :4:-oxadiaiole, » which has m. p. 41°, b. p. 


252 — 253°/ 76 3 mm., and the odour of methyl salicylate, and is the 
'benzenylazoximethenyr' described by Tiemann and Kriiger (A., 
1884, 132 6). On reduction with zinc dust and 50% acetic acid, it 
forms a base, which has m. p. 242°, sublimes readily, 

and gives well-defined salts with the mineral acids. 

Furfuraldehyde reacts at about 40 — 60° to give the compound, 
CgHjjOjN^ which crystallises from hot water in prisms, forms a 
crystalline hydrochloride and sulphate, dissolves in dilute alkali 
hydroxides, gives a pale amethyst solution in concentrated sulphuric 
acid which is changed to emerald-green on adding a trace of nitric 
acid, melts at 112 — 113°, losing water and changing into the com- 
pound, C 9 H 10 O 2 N 2j m. p. 170 — 171°. At 0°, the product is hydro- 
furfuramide, which does not react further with dimethyl diketone 
raonoxime unless the mixture is warmed with a little free ammonia. 


Cinnamaldehyde forms the compound, C 13 H 16 0 2 N 2 , which crystal- 
lises in glistening, pale yellow prisms, m. p. 138 — 139° (decomp.), 
and gives very sparingly soluble salts with the mineral acids. 

Acetaldehyde-ammonia and dimethyl diketone mon oxime yield 
the compound, C 10 H 17 O 3 N 3 , in large crystals, m. p. 129 — 130°. 
This seems to be loosely compounded of one molecule of the oxime 
and the expected compound, C c H 12 0 2 N.,, analogous to the above 
(R=Me), which crystallises in druses, m. p. 80 — 81°, and loses 
water to form the compound, C 6 H ]0 ON 2 , m. p. 134°, for resolution 
into these two products can be effected by warming with water, 
alkalis, acids, or phenylhydrazine. J. C. W. 


Nature of Cyclic Quinoneimide Dyes. F. Kehrmann 
(Annalen, 1917, 414 , 131 — 188).— A theoretical paper containing 
a discussion of the results of investigations of the constitutions of 
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cyclic quinoneimine dyes. The classes discussed are azonium com. 
pounds (azines, safranines, indulines), azthioniuxn (thionines) 
azoxonium (azoxines), carboxonium and carbothionium (pyronine? 
rosamines, thiopyronines, cyanopyronines, cyanoacridines), and 
acridonium. The discussion starts with the desmotropy of 6-hydr. 
oxynaphthaphenazine recorded by Kehrmann and Messinger i n 
1891, and this strikes the key-note of the author’s treatment of the 
subject. The dyes are in general regarded as desmotropic sub- 
stances which acquire the ortho- or the para-quinonoid structure 
according to the conditions; for example, rosinduline and induline 
salts are orthoquinonoid, but the free bases are paraquinonoid 

C. S. ' 

Constitution ol Pyronine. J. vox Braun ( Ber ., 1918, 51 f 
440 — 441). — Polemical, replying to Kehrmann’s references (pre- 
ceding abstract) to the author’s views (A., 1916, i, 663)- 

J. C. W. 

Acylated p-Phenylenemethyldiamines. Gilbert T. Morgan 
and William Robinson Gkist (T., 1918, 113, 688—694). — Acyl 
derivatives of p-phenylenediamine are of technical importance for 
the production of bisazo-dyes. The following intermediates have 
been prepared from methylaniline : p •nitrometkylformanilidt, 
N0 2 *C 6 H 4 *NMe’CH0, pale yellow prisms, m. p. 118 — 120°; 
p -amirwmethylformamlide (as-foi , inyl-'p-phenylene?nethyldiamm} ) 
colourless needles, m. p, 132°; the corresponding acetanilide , colour- 
less needles, m. p. 63°. The last two substances by treatment with 
nitrous anhydride in dry acetone at - 10° yield formylviethylamm 
b enzene-i-diazohydroxide , CHO*NMe , C 6 H 4 , N 2 *OH, greyish-white 
granules, decomp. 131 — 132°, and the corresponding acetyl com- 
pound, decomp. 131 — 132°, respectively, which react with dry 
i8-naphthol to form formylmethylamifiobemeneA-azo-fi-iuipfohl 
ill-defined crystals, m. p. 160 — 161°, and the corresponding actttf 
compound, red tablets or flattened needles, m. p. 139°; the two 
azo-jS-naphthols were also obtained by coupling the diazotised 
?>aminomethylacylanilides with £ naphthol in alkaline solution. 

C. 8. 

Preparation of 4 Diallylamino-1 phenyl-2 : 3-dimethyl 
5-pyrazolone. Society of Chemical Industry in Basle (D.R.-P, 
304983; from Chem. Zentr., 1918, i, 789). — 4-Dial lylamino-1- 
phenyl-2 : 3-dimethyl-5-pyrazolone, colourless crystals, m. p. 9£h 
possessing antipyretic and narcotic effect, is obtainable by the action 
of allyl haloids on 4-amino-l-phenyI-2 : 3--dimethyl-5-pyrazolcne in 
the warm, preferably in the presence of a solvent or diluent, aid 
with the addition of some substance to remove the acid produced. 

D. F. T. 

Theory of Ring Closure. Richard Meyer and Hermans 
Luders (.4 nnalen, .1918, 415, 29 — 50). — Since Thiele and 
(A., 1906, i, 750) have shown that Anderlim’s so-called ©-phenyls 
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phthalamide, prepared from o-phenylenediamine and phthalie acid 
(A., 1894, i, 3*5), is really 2-carboxyphenylbenziminazole, the 
authors have reinvestigated the action of o-phenylenediamine with 
succinic acid, and find that two compounds only are formed, not 
three as stated previously (A., 1903, i, 442; 1906, i, 765), the sub- 
stance, m. p. 236°, supposed to be the 8 -ring o-phenylenesuccin- 
amide being identical with benziminazole-2-propionic acid. It 
yields a methyl ester, quadratic leaflets, m. p. 144 — 145°, ethyl 
e 3 ter, needles, m. p. 135 — 136°, and amide, prismatic needles, m. p. 
0540 (decomp.); the silver salt, small prisms, copper salt, blue 
dates, and platinichloride, yellow crystals, are described, and also 

he platinichlo-ride of the methyl ester. By heating at 230 240°, 

t loses water and yields 1 : ^-jiropionylenebenziminazole, 


*=9*uh 2 
C fl H 4 *N— CO 


>CH 


2 > 


jolourless needles, m. p. 171°. 

Since, therefore, the compounds obtained from o-phenylene- 
iiamine and phthalie acid and succinic acid respectively are 5 -ring, 
not 8 -ring compounds, the behaviour of the diamine with other 
dibasic acids (Meyer, loc. cit .) requires reinvestigation. Cox (. Dies., 
Strassburg, 1908} has already shown that the product from the 
diamine and malonic acid is easily split into its generators, does not 
contain a carboxyl group, and is the 7-ring o-phenylenemalonamide, 
as stated by Meyer. It is new shown that the product from 
o-phenylenediamine and ethyl isosuccinate behaves similarly, and 
is, as stated previously (loc. cit.), the 7 -ring o-phenyleneiso- 
succinamide, although its infusibility and sparing solubility suggest 
that the molecule is polymerised. 

xhe reactivity of the methine hydrogen atom in ethyl ?$osuccinate 
has been investigated. No reaction occurs with formaldehyde or 
benzaldehyde, and the sodio-derivatrve of the ester does not yield 
condensation products with succinyl chloride or phthatyl chloride, 
but reacts with benzoyl chloride and with ciimamoyl chloride in 
dry ether to form ethyl a-benzoylisosuccinate, CMeBz(CO.?Et) 2 , 
small, quadratic plates, m. p. 36— -3S°, b. p. 193— 195°/ 18 mm., 
and ethyl a-cinnamoylisosuccinate, a pale yellow, viscous liquid, 

■ p. 225-— -230°/ 15 mm., respectively. isoSuccinic acid aud benzoic 
or cinnamic acid are obtained when attempts are made to hydrolyse 
these esters, and the reaction with phenylhydrazine results in the 
formation of benzoyl- or cinnamoyl-phenylhydrazine and ethvl 
^osuccinate. J 

Vthen heated slowly, m-nitrophthalanilic acid apparently has 
2jJ?' (Meyer, loc . cit.), but when heated rapidly it melts at 
-u„ whh violent foaming (Tingle and Rolker, A., 1909, i, 28), 
Il S0 1 ifies, and melts again at 240°. This phenomenon is due to 
240 - 3 !i 9 o rS * On an ^° ac *d into the anil, which has m. p. 

f ■ ,/ 42 • anilic acid crystallises in colourless needles, not 
lamtly yellow, as previously stated (Meyer, loc. cit,). The fusion 

P-mtrophthalanilic acid is similar; at 190—192° fusion occurs 
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with violent foaming, and the product resolidifies and melts again 
at 260°, the m, p. of the anil. o-Nitrophthalanilic acid, yellow 
leaflets, has m. p. 146 — 148° (without decomp.), but at 190—200" 
it loses water and yields the anil, colourless needles, m. p, 
200 — 201°. m-Nitrosuccinanilic acid has m. p. 179° (stated 
previously. 181 — 182°, ?oc. cit.), and the anil has m. p. 174°. 

C. S. 


Action ol Ortho and of Peri-diamines, and of Ethylene 
diamine, on y-Lactoaes. A. Bistkzycki and Walther Schmctj 
(Annalen, 1918, 415 , 1 — 28). — The behaviour of o-phenylene- 
diamine and of 1 : 8-naphthylenediamine with lactones derived from 
certain alcohol-acids has been examined; two molecules of water 
are eliminated and benziminazole derivatives produced. When 
lactones derived from phenolic acids are employed, benziminazole 
derivatives are again obtained, but the condensation does not 
proceed beyond the elimination of one molecule of water. Thus 
phthalide and o-phenylenediamine hydrochloride, heated at from 
about 180° to 200°, yield tbe hydrochloride of o-benzylenebem- 
iminazole, m. p. 212 — 213° (Thiele and Falk, A., 1906, i, 751, give 
210°) (picrate, yellow needles, decomp. 243*5°), whilst phthalide 
and 1 : 8-naphthylenediamiiie in a similar reaction yield the hydro- 
chloride of benzyleneperimidine (phthaloperine). Whilst phthalo- 
phenone does not react with o-phenylenediamine (or its hydro- 
chloride) or with p-ethoxy-ophenylenediamine, phenolphthalein 
reacts extremely vigorously with the former at 230°, yielding 

di-p-hydroxyphenylb enzyleneb emiminazol t , 


0(C 6 H 4 *0H) 2 *N-CX 


C.H. 


-A:n 


needles, decomp. 354 — 355°, which gives a colourless solution in 
dilute aqueous potassium hydroxide, and forms a picrate , stout 
prisms, m. p. 203 — 204°, and diacetate , best isolated in the form oi 
the picrate, C 36 H 25 0 11 N 5 , yellow needles, decomp. 285*5 — 286 c . 
When a mixture of valerolactone and o-phenylenediamine is heatri, 
finally at 270°, 1 :2-(V-methyltrimethyleneybenziminazole, 

CHMe-N-C.H, 


is obtained in bad yield as a brown oil; the picrate , yellow, micro 
scopic prisms, has m. p. 222 — 224° (darkening). 

o-Phenylenediamine and the lactone of o-hydroxydiphenylacetie 
acid react quantitatively at 120 — 130° to give 2-o -hydroxyben? 

hydrylbenziminazole, C 6 H 4 < C-^^j^ > C , CHPh ,, C 6 H 4 *OH, m. p. 

246 — 247°, which separates from ethyl alcohol or benzene in micro- 
scopic, colourless leaflets containing 1 mol. of solvent, and form? 
a picrate , stout, yellow prisms, m. p. 216°, with previous darken- 
ing; attempts to eliminate a second molecule of water by fnsiois 
with phosphoric oxide or zinc chloride were unsuccessful. The 
same lactone reacts with p-ethoxy-o-phenylenediamine to fo rlB 



ORGANIC CHEMISTRY. 


i. 453 


4 (or 3)-ethoxy-2-o-hydroxybenzhydrylb enziviiuazoi-e , 
C^O^Hp, 

colourless prisms, m. p. 110 — 120°, with loss of the water of crystal- 
lisation, with 1 : 8-naphthylenediamine at 70—100° to form 

2-(yhydraxybenzhydrylperimidine, C 10 H P <^"^> C»CHPh‘C fi H 4 ‘OH, 

colourless, microscopic plates, m. p. 295—297° (decomp.), and with 
1 :2*naphthylenediamine at 120 — 140° quantitatively to form 
^-o-hydroxybenzhydrylmphthiiriinazole, C 24 H 18 ON 2 , colourless, 
microscopic prisms, m. p. 294 — 295°, in which it has not been 
determined whether the Nil-group is attached to the naphthalene 
nucleus in the a- or the ^-position. The lactone of 2-hydroxy-5- 
methyl triphenyl acetic acid does not react with phenylenediamine or 
its hydrochloride. 

The behaviour of ethylenediamine with lactones is quite different 
from that of aromatic diamines. When phthalide (2 mols.) dis- 
solved in absolute alcohol is boiled with a 50% aqueous solution of 
ethylenediamine (1 or 2 mols.), an additive compound, NN / - 
tthyUncbu-{2-kydroxymethylbenzamide) i 

C 2 H 4 (NH-CO*C 0 H 4 -CH 2 *OII) 2 , 

colourless needles, m. p. 183'5°, is obtained on cooling after pour- 
ing into water, which forms a diphenylurethane, C S2 H 80 O 6 N 4 , 
colourless needles, decomp. 190° (rapidly heated), when heated 
with phenylcarbimide at 160°, and is oxidised by chromic and 
glacial acetic acids to the dicarboxylic acid, which immediately 
changes to diphthalylethylenedi-imide by los 3 of water. The 
additive compound loses water above its m. p. and undergoes a 
partial change into NN f -ethylenediphthalimidine } 

c,h,(n<^> 0 ,h 1 ) j) . 

colourless prisms or needles, m. p. 227*5 — 229°, which is also 
obtained in 80 — 90% yield by heating phthalide (2 mols ) and 
ethylenediamine (1 mol.) at 300° for three hours. Ethyl enedi- 
phthalimidine is quite stable to boiling aqueous or alcoholic 
potassium hydroxide. By treatment with boiling chromic and 
pure acetic acids, it can be oxidised successively to NN ^ethylene- 
ph t halimidtphthalimidin e , 

o,h 4 <^^n-ch 2 -ch,-n<°°>o,h 4 , 

odourless needles, m. p. 190 — 191°, and to .ViV'-ethylenediphthal- 
wiide (diphthalylethylenedi-imide, Anderlini, A., 1894, i, 490). 
The former of these is hydrolysed by hot, moderately dilute aqueous 
potassium hydroxide to 'N'N'-ethyleneptithalimidine-o-carboxybenz- 

wide, C (1 E 4 <“ I ^>N-CH 2 -CH s -NH-C0-C ti H 1 -C0 2 H, colourless 
prisms, decomp. 172—173° {silver salt, C I8 H 15 0 4 lSr 2 Ag, tufts of 

When treated with bromine (2 mols.) in glacial acetic acid solu- 
vol. cxiv. i. y 
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tion, which is then boiled for a few minutes, etbylenediphthal- 
imidine yields a tribromide , CjgHjgOgNgBrj, unstable, yellowish- 
brown needles, decomp. 187° (rapidly heated), which is immedi- 
ately decomposed by water with regeneration of the diphthal- 
imidine. Chlorine does not attack ethylenediphthalimidine in 
glacial acetic acid or carbon tetrachloride, but in the former solvent 
together with ethyl ether iodine produces a di-iodidt i C 18 H 16 0 2 N,I 2j 
dark brown prisms, m. p. 180 — 181°. 

Ethylenediphthalimidine is converted into diphthalylethylenedi- 
imide by boiling with phosphorus pentachloride and phosphoryl 
chloride, and by heating with sulphur at 240 — 250° until hydrogen 
sulphide ceases t-o be evolved, yields 1 :2'A\%-dibenzoylerk‘ 
1:4:5: 6 - tetrahydropyrazine (annexed formula), brownish-orange 
needles, m. p. 202—203°. This substance, which 
CO is more easily obtained by heating a mixture of 
/\/\ phthalide, ethylenediamine, and sulphur in a sealed 
I I N tube at 250°, is oxidised to diphthalylethylenedi- 


\/\ /\ imide by chromic and acetic acids. 

C CH 2 Ethylenediamine (anhydrous or in 50% aqueous 
" 1,, solution) reacts vigorously with the lactone of 

/v y, / * o-hydroxyphenylacetic acid (2 mols.), and it is pre- 

/ Y Y erable to add alcohol as a diluent; the product is 
\ X / NN t-cthylenebis^o-hydroxyphenylacetamide), 

vv C>H 4 (NH-CO-CH 2 *C 6 H 4 -OH) 2 , 

colourless ueedles, ra. p. 208°, which forms a 
diphenyhir ethane, CjJIjqOi-N,*, needles, m. p. 225°. Still more 
vigorously react 50% aqueous ethylenediamine and the lactone of 
o-hydroxydiphenylacetic acid, and alcohol must be added to keep 
the reaction under control ; the product is TS-ohydroxydiphenyl 
acetylethylenediamine 7 OH'CgH^CHPh’CO’NH’CHn'CByNE,, 
colourless needles, decomp. 197°, whether 1 or 2 mols. of the lactone 
is present. & 


Histidine and Carnosine. The Synthesis of Carnosine. 

Louis Baumann and Thorsten Ingvaedsen {J . Biol . Chem.j 1918, 
35, 263 — 276). — The amino-radicle may be removed from carnosine 
by treatment in aqueous solution with barium nitrite and sulphuric 
, acid. After hydrolysis, by boiling with sulphuric acid, 70% of 
the theoretical quantity of histidine can be isolated from the 
deaminised product. Carnosine must therefore be regarded as 
0-alanylhistidine, 

^SMH,'CH(NH' c O' c H ! -CH,;NH i )'C°;H l 

n — W 

instead of the other possible isomeride, histidyL/3-alanine, 

^^>C-CH 2 -CH(NH 2 )-C0-NH-CT 2 -CH 2 -00 2 H. 

CH. — N 

This conclusion has been confirmed by the synthesis of carnosin®; 
A solution of 0-iodopropionyl chloride in light petroleum is added 
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slowly to histidine dissolved in water, an alkaline reaction being 
maintained throughout by the addition of barium hydroxide. The 
reaction product is not isolated, but after the removal of the 
barium by means of carbon dioxide, the filtrate is saturated with 
ammonia, first in the cold and eventually in sealed tubes at 100°. 
By fractional precipitation with silver nitrate and barium hydr- 
oxide, about 3 grams of pure camosine were obtained from 
40 grams of histidine. 

By a similar method, 0 - i od opr opi onylalaninc, 

CH 2 I-CH 2 -C0-NH-CHMe-C0 2 H, 

is prepared by the interaction of o-alanine and 0-iodopropionyl 
chloride. It melts at 153 — 155°. 

Extracts of dog’s liver and muscle, which readily hydrolyse certain 
clipeptides, do not hydrolyse camosine. 

Attempts to prepare histidyl-0-aIanine, or derivatives of it, have 
not been successful. By the action of a-naphthalenesulphonyl 
chloride on histidine in alkaline solution, a-n aphthalenesulphonyl- 
wtidinc naphthalenesulphonate, C 26 H 23 0 7 N 3 S 2 ,H 2 0, is obtained, 
vhich melts at 155°, and, on further heating, solidifies, and melts 
igain at 220°. By heating at 150° over phosphoric oxide in a 
acuum, the molecule of water is removed, and the anhydrous sub- 
tanee crystallises in long, prismatic rods from methyl alcohol con- 
fining a few drops of glacial acetic acid, and melts at 222°. By 
reatment of its alcoholic solution with sodium hydroxide, the 
sompound yields a-naph i halenesulphonylhu t uline, 
C 16 H r) 0 4 N s S,H.>0, 

». p. 236°, [a]n - 190’ 8°. 

N,ippuryU0-alan ine , C r ,H I4 0 4 N 2 , is readily prepared by the inter- 
lotion of 0-alanine and hippuryl chloride in alkaline solution. It 
iry.dallises in long needles, m. p. 183 — 185°, H. W. B. 

Crystalline Form of 3 : 7-Dimethyl 1 : 9 diethyluric Acid 
nd of its Glycol Dimethyl Ether. A Correction. Heinrich 

Iiltz and Fritz Max ( Annalen , 1917, 4 14, 255).— The descrip- 
ion of the crystalline form of 3 : 7-dimethyl-l : 9-diethyluric acid 
A> 1917, i, 590) is really that of its glycol dimethyl ether. The 
inner crystallises in small rhombohedra with blunted angles. 

C. S. 

Azodyes derived from ni-Phenetidine. Fkeo, Reverdin, 
a t g. Rilliet, and Cam. Vernet (Arch. Sci. phys. nat., 1918, 
V J' 46, 74 — 80). — Benzenediazonium chloride combines with 
i-phenetidine to give 4-6 enzeneazom-phene tidine 
N 2 Ph-C 6 H s (OEt)-NH 2 , 

u P- 84—85°, yielding a hydrochloride, m. p. 152 — 153°, an acetyl 
privative, m. p. 135°, and a benzoyl . derivative, m. p, 146°. This 
*se, when further diazotised and combined with 0-naphthol, gives 
&i$a2o-compound, N. 2 Ph*C fi H 3 (OEt)‘N 2 *C 10 H 6 *OH, brown 
^ e9 > m. p. 172°, with <f R-salt,” the J^aso-compound, 
N 2 Ph-O c H s (OEt)-N 2 -C 10 H 4 (SO 3 H) 2 *OH, 

2/2 
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a reddish-violet powder, dyeing silk and wool reddish-violet, and 
with nachthionic acid the fosazo-compound, 

N 2 Ph-C 6 Hs(OEt)-N 2 -C w H 5 (SO s H)-NH 2 , 

a blackish-brown powder, dyeing silk a reddish-brown not fast to 
]j e ht The base has also been diazotised and combined with 

7- amino-l-naphthol-3-sulphonio acid, 1 : 8-dihydrosynaphthalene. 
3 : 6 -disulphonic acid, 3 -ammo- 2 -naphthol- 6 -sulphonic acid 
2-naphthol-7-sulphonic acid, l-naphthol-4-sulphomc acid, and 

8 - amino-l-naphthol-3 : 6-disulphonic acid. 

Aniline-m-sulphonic acid similarly f"™*" 
aio-m-phemtidine, SO s H-C 6 H 4 -N 2 -C 8 H s (OEt)-NH 2 , reddish-brown 
needles, m. p. 214-215°. This base, when fmther diazotised, 
combines with p-nitrobenzeneazo- 8- amino-1 -naphthol-3 . 6-di- 
sulphonic acid to give the trisozo-compound, 

SO 8 H-C # H,-N J -C e li s (UEt)'N 2 -(J ll) H 2 (UH)(Nll s )(S0sH)/N a -C 6 H t 'N0 ! , 
as a blackish-green powder. . 

In the same manner, p-nitroaniline yields ip-mtrobenzeneaza-m - 
phenetidine, N0 2 -C 6 H 4 -N 2 -C 6 H 8 (0Et)-NH 2 , which, when diuoM 
and combined with chromotropic acid, gives the fcisazo-compound, 
NO o -C 6 H 4 -N,-C 6 H s (OEt)-N 2 -C 10 H s (OH) 2 (SO 3 H) 2 , a blackish-brown 
powder, in which the nitrogroup may be reduced by sodium 
sulphide, giving a brown powder, which dyes wool blue. 
m-Phenetidine does not apparently combine readily with dmomum 
salts of high molecular weight. w * 

Influence of Substituents on Reactions. I. The Rate of 
Reduction of Substituted Phenylhydrazines. Ha™ 

Franzen (J. pr. Chem., 1918, [ii], 97, 61— 92).— It k already 
known that derivatives of the aminophenylhydi azmes and the 
ethoxyphenylhydrazines readily undergo fission at the -N-M- 
linking, the effect being less marked when the substituent group 
is in the meta-position than when in the ortho- or para-position 
(Franzen, A., 1907, i, 321; Franzen and Furst, 1914, i, 206; 191i, 
i, 58, 59; Franzen and Schmidt, this vol., i, 81). The reduction 
of substituted phenylhydrazines by stannous chloride and hydro- 
chloric acid appears to be parallel to the above fission reaction in 
its susceptibility to influence by substituents, but, being more 
rapid is more convenient for experimental investigation in the 
reactive compounds. Examination of the rate of reduction of 
phenylhydrazine and its various methyl, chloro-, bromo-, 
carboxylic, and sulpho-derivatives shows that the first four radicles 
which direct further substituents into the ortho- and para-positioK. 
when in the 2- or 4-position to the hydrazine nucleus, increase tie 
rate of reduction of phenylhydrazine, whereas the last two radicle?, 
which direct further substituents into the meta-position, effect 
diminution in the rate of reduction, whether they are m the d- o 
4-position. Radicles of the former class, with the exception © 
methyl, when in the 3-position likewise increase the velocity o 
reduction, but the effect is always less than that of the sameradi 
in the ortho- or para-position, thus corresponding with the obser 
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tions already made on the ethoxy- and amino-phenylhydrazines. 
With the second group of substituents, the influence i# always 
greater in the meta- than in the para-position ; the ortho-compounds 
in these cases were not investigated, because their tendency to ring 
formation givps rise to complications. With methyl, chlorine, and 
bromine the influence is greater in the ortho- than in the para- 
position, but with iodine and ethoxyl the case is reversed. When 
placed in order of the magnitude of their influence, the relative 
ositioTT of the substituents is NH 2 > OEt > Me, I > Br,Cl, the 
ibstiluents methyl and iodine, as also bromine and chlorine, 
ossessing almost equal influence. A striking parallel exists 
etween the tendency of these substituents to facilitate further 
nbstitution at the ortho- and para-positions, in which positions of 
lie phenylhydrazine molecule they themselves increase the reactivity 
f the substance, whilst the class of substituents including the 
arboxylic and sulpho-groups reduces the tendency of a compound 

0 further substitution, and directs the new group into the meta- 
osition, in which position of the phenylhydrazine molecule they 
ause the least diminution in the reaction velocity. It is also of 
aterest that the relative effect of the substituents amino, hydroxyl, 
aethyl, chlorine, on the reduction of the aromatic halogen com- 
lounds by hvdriodic acid falls into a similar order to that above 
Rlages and Liecke, A., 1900, i, 387). In view of the preceding 
esults, Vorlander's conclusion (A., 1903, ii, 67), that the unsatu- 
ated groups in particular possess the power of increasing the re- 
ctivity of the substituted compound, is unjustified ; this criticism 

1 confirmed by the peculiarity that the nitro-group in l-chloro-2 : 4- 
linitrobenzene increases the reactivity of chlorobenzene towards 
mmonia, but not towards hydrogen, whereas the presence of the 
mino- or hydroxyl group barely affects the former reaction, but 
avours the latter. The author is of opinion that the increase in 
he reactivity of phenylhydrazine induced by any such radicle as 
he amino-group or hydroxyl group is due to the unsaturated 
lature of the main atom hv which it is attached to the benzene 
'ing, and further evidence ip support of this view is adduced from 
he behaviour of 4-hydrazinostilbene, the investigation of which 
)laces the CHPhlCH-radicle between OEt and Me in the above 
irder of influence; the phenyl radicle falls into the same position 
is the styryl radicle, as is indicated by an investigation of 4-hydr- 
izinodiphenyl . The conclusion is therefore drawn that the series 
tfH* > OEt > Ph,CIIPh:CH > Me, I > Br,Cl represents also the 
elative degree of unsaturation of the radicles concerned, and that 
he groups ’S0 3 H and *COoH, which effect a reduction in the 
■eactivity of phenylhydrazine, are in an especially saturated con- 
ation. On investigation of the reaction of benzyl chloride and its 
hree methyl derivatives with sodium ethoxide, it is found that the 
!ase resembles that of phenylhydrazine and the tolylhydrazines, 
he ortho-derivative being more reactive than the para-compound, 
tod both of these more reactive than the meta -derivative, which 
n aeed is hut little more reactive than the parent compound. 
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Evidence of a similar but less simple nature is supplied by the 
behavj|ar of phenyl acetate and the three tolyl acetates towards 
alcoholic sodium eth oxide, although on account of the presence of 
water in the commercial alcohol used, the^ change observed was one 
of hydrolysis; the relative reactivity of the parent phenyl com- 
pound and its three methyl derivatives is identic® with that of 
benzyl chloride and its methyl derivatives. 

4 -Hydrazinostilhene. CHPh:CH-C 6 H 4 *NH-NH a , was obtained in 
the form of its hydrochloride , pearly leaflets, m. p. 254° (decomp.^ 
from 4-aminostilbene by successive diazotisation and reduction; 
henzylidene derivative, Co^H^No, yellow, crystalline powder, m. p. 
208° (decomp.) ; dibenzoyl derivative, C 2S H 22 0 2 N 2 , colourless leaflets, 
m. p. 195°. When heated with dilute hydrochloric acid, the base 
yields 4-aminostilbene, stilbene, ammonia, and nitrogen. 4-Hydr- 
azinodiphenyl under similar conditions yields only 4-aminodipheny] 
and ammonia. D. F. T. 

Aminohydrazines . V. w-Ammo-p-tolyl-/?-benzylhydrazine. 

Hartwig Franzen and Coelestin Mondlange (Amialen, 1917, 
4^14, 189 — 195. Compare A., 1917, i, 58, 59). — This amino- 
hydrazine has been examined in order to ascertain whether the 
yellow colour and the capacity to form intensely coloured salts 
exhibited by o-aminophenyl-lS-benzylhydrazine (foe. cit.) an 
general characteristics of such aminophenylbenzylliydrazines. 

Benzaldehyde-m-nitro-p-tolylhydrazone in boiling ammoniacal 
alcoholic solution is treated with sodium hyposulphite, whereby 
sodium m.-amino-p-tolyl-fibenzylhydrazinesul'phonate and btm- 
aldehyde-m-ami u o-p-t olyl h ydra zone are obtained, which are 
separated hv boiling water, in which the former, pale yellow leaflets, 
m. p. 211°, is insoluble. It is decomposed by boiling A/ 2 -sulphuric 
acid, yielding sulphur dioxide and benzaldehyde-m-amino-p-tolyl- 
hydrazone, which is then converted into phenylmethylbenz- 
iminazole and ammonia. Ben mJdehyd e-m-amin o-Tp-tolylhydrazona, 
obtained from the hot aqueous filtrate (above), forms golden -yellow 
leaflets, m. p. 167°, is converted by cold 10% hydrochloric acid 
into phenvlmethylhenziminazole and ammonia, and in boiling 
alcoholic solution is reduced by 3% sodium amalgam, yielding 
m-amino-ip-toly fo8 -bcnzylh yd ravne, NHo’C^HgMe'NH'NH'CHcjPli, 
intensely yellow needles, m. p. 87°, which forma yellow solutions in 
organic solvents and develops in alcoholic solution an intent 
magenta colour on the addition of a little dilute mineral acid.^ 

Glacial Acetic Acid as a Solvent for Prussic Acid. 
Benzalhydrazinophenylacetonitrile and some Derivatives. 

,T. R, Bailev and R. H. Pritchett (<7. Amer. Ohem, Soc., 1918. 
40 , 1 230 — 1235) . — Benzylidenehydrazinophenyl acetonitrile, 
CHPh:N*NH*CHPh*CN, 

prepared by adding potassium cyanide to a solution of henzylidene 
azine in glacial acetic acid, forms colourless crystals, m. p. 11 4° 
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(Adamczewski, Digs., Heidelberg, 1911, records yellow leaflets, 
m. p- 111 112°), and is converted by concentrated hydrochloric 
acid into the corresponding amide, m. p. 171° (to a yellow liquid) 
(Adamczewski, m. p. 165—167° with decomp.). The nitrile and 
the amide in ^glacial acetic acid solution are converted by potassium 
cyanate into b e nzylid enecorb am vlhydrazino pke ny lacctonitrile 
CHPh:N-N(CO-NH 2 )*CHPh*CN, rectangular plates, m. p. 228° 
(decomp.), and the corresponding amide , 

CHPh:N-N(CO*NH 2 )«CHPh-CO*NH 2 , 
prisms, m. p. 183° (decomp. at 193°), respectively^ The latter is 
converted by boiling 10% potassium hydroxide and subsequent 
acidification with acetic acid into l-benzylideneamino-b-phenyl- 

hydantom, , crystals, decomp. 245— r250°, 


which loses benzaldehyde by heating with dilute sulphuric acid and 
yields 1 <tmina-b-phenylhydantoin, decomp. 232°. C. 8. 


Pekelharing’s Pepsin, IV. W. E. Ringeb (Arch. Neerland, 
Physiol., 1918, 2, 571 — 593. Compare A., 1917, i, 233; 1916, 
i, 226). — In his previous experiments, the extent of proteolysis has 
been measured by the author by precipitating the proteins with 
tannic acid and estimating -the nitrogen in the filtrate. It is now 
shown that these results are not quite accurate, because the amount 
of nitrogenous material precipitated by the tannic acid is found 
to vary considerably according to the concentration of the salts in 
the solution. The effect of the error is that the descent of the 
curve illustrating the course of the digestion is really less than has 
been represented. The former experiments have now been 
repeated, the concentration of salt being maintained constant. 
The optimum concentration of hydrogen ions for the digestion of 
the albumoses by pepsin varies from p H =2'5 in the case of proto- 
albumose to 4T for deuteroalbumose. These results are in 
harmony with the view that a combination occurs between enzyme 
and substrate, because the smaller the hydrolytic product, the 
larger will be the number of particles in solution, and the sooner 
the moment will arrive (that is, the lower the degree of acidity) at 
which all the particles of enzyme are combined with particles of 
substrate, which according to the author constitutes the maximum 
point in the curve representing the hydrolysis. 

The importance of the electrical charge of the protein in deter- 
mining the course of proteolysis is illustrated by experiments in 
which the effect is ascertained of the addition of various potassium 
salts on the digestion of protein by pepsin. The strongly negative 
ferrocyanide ion inhibits proteolysis to a much greater extent than 
either the chloride or the sulphate. H. W, B, 


Action of Chymosin and Pepsin. IV. Action of the 
Enzymes on Sodium Caseinogenate, Olof Hammarsten 

( Zeihch . physiol. Chem., 1918, 102, 33 — 77. Compare A., 1915, 
b 726, 911).— Two extracts of gastric mucous melnbrane may show 
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equal enzymic activity when tested by their power of coagulating 
milk, and yet show considerable differences in their digesting power 
on fibrin or white of egg. This want of parallelism is found also 
when the substrate chosen in each case is caseinogen, and the 
activity tested first in the presence of alkali and then in that of 
acid. In the former case, the solutions become opalescent and a 
precipitate forms, whilst albumoses are produced in considerable 
amount, and although there does not appear to he direct propor- 
tionality between the strength of the chymosin and the time in 
which the opalescence becomes of a definite degree or the pre- 
cipitate is just perceptible, or between the quantity of chymosin 
present and the amount of albumose produced in a given time, yet 
the relative strengths of two chymosin solutions may be compared 
in either of these ways. The results can be interpreted most easily 
by regarding chymosin and pepsin as separate enzymes, and this 
view is confirmed by the fact that the differences observed between 
the coagulating*and digesting powers of two extracts are exactly 
paralleled by the differences in their behaviour towards caseinogen 
in alkaline and acid solutions respectively. Thus, if one of two 
solutions of equal peptic power clots milk with greater rapidity 
than the other, then its action on caseinogen in alkaline solution 
is found to be much more marked and rapid than is the case with 
the other enzymic solution. H. W. B. 

Digestibility oi Heated and Unheated Caseinogen. Olof 
Hammarsten (Arch. Neerland. Physiol., 1918. 2, 658 — 663),— 
When caseinogen is dissolved in water with the addition of the 
minimum amount of alkali and the solution heated for an hour in 
an autoclave at about 116°, a small quantity of albumose is formed, 
whilst the recovered caseinogen is found to be more readily digested 
than unheated caseinogen by pepsin in the absence of free hydro- 
chloric acid (negative reaction with Congo-red). The inability of 
heated milk to maintain the growth of young rats (Funk and 
Macallum, A., 1916, i, 861) cannot therefore be ascribed to an 
altered structure in the- constituent amino-acids of the caseinogen 
caused by the heating, and resulting in failure of digestion and 
utilisation in the body. These results indirectly confirm the hypo- 
thesis of the existence of thermolabile indispensable accessory sub- 
stances in milk. H. W. B. 

Influence of Neutral Salts on the Action o! the Salivary 
Diastase. J. Temminck Groll (Arch. Neerland. Physiol 1918, 2, 
516 — 520). — Both the anion and the cation of a neutral salt exert 
an action on ptyalin, the former being the more potent. The order 
in which the cations may be arranged expressing their relative 
activating power corresponds with that in which they affect colloids 
generally. The order of the anions, however, differs from that 
which would be expected if the diastase was a simple colloid. 
Neutral salts affect, therefore, not only the degree of dispersion of 
the ptvalin, but have Another action, depending probably on the 
colloidal state of the substratum. H. W. B. 
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Eneymes and Surface Action. W. M. Bayliss (Arch, 
yeerland. Physiol., 1918, 2, 621 — 624). — The action of enzymes 
consists in the condensation on their surfaces by adsorption of the 
constituents of the reacting systems, including water. The effect 
of this concentration is to increase the rate at which the reactions 
take place and to diminish greatly the time taken for equilibrium 
to be attained. If the rate of action of an enzyme, such as urease, 
is a function of the amount adsorbed, the presence of an indifferent 
substance, which is adsorbed to a greater extent than carbamide, 
should delay the reaction. Saponin is adsorbed by charcoal to a 
greater extent than carbamide, and more carbamide is adsorbed 
by a given weight of charcoal from a pure carbamide solution than 
from one containing a mixture of carbamide and saponin. Apply- 
ing these results to urease, it is found that the addition of saponin 
to a solution of carbamide containing urease delays the rate of 
action of the enzyme, although eventually the extent of hydro- 
lysis of the carbamide is equal to that attained in the absence of 
the saponin. Bile salts and amyl alcohol produce similar effects. 
The inhibiting effect of saponin is greater at a low temperature 
than at a higher one, and the temperature coefficient of the reac- 
tion is increased, both phenomena being in harmony with the view 
that the saponin exerts its action by adsorption. The author's 
hypothesis does not seem to account for the specificity of enzymes, 
but without attempting to disregard this difficulty, he points out 
that the surface forces controlling adsorption are as yet too little 
known to warrant a dogmatic statement on this question. 

H. W. B. 


Some Naphthalene Derivatives. A. Archibald Boon and 
Jambs Ogilvie ( Pharm . J., 1918, 101, 129 — 130).— When arsenic 
I acid is heated with an arylamine, the latter may undergo oxida- 
tion, as in the preparation of magenta, or it may undergo con- 
version into an arylarsinic acid, AsRO(OH) 9 , or even a diaryl- 
arsinic acid, AsRo^ 2 ®- When an intimate mixture of equal parts 
of a-naphthylamine and arsenic acid is crystallised from hot water, 
a-mphthylamine hydrogen arsenate , C 10 H 7 , NH 2 ,n 3 AsO 4 , is 

obtained in long, colourless needles, m. p. 170°, which become 
purple on exposure to the atmosphere or when heated above 165°; 
the apparent molecular weight in alcohol is 156. If this arsenate 
is heated with four-ninths its weight of a-naphthylamine at 200° 
for a short time, l-ammonaphthyl-4-arsinic acid is produced, 
together with an amorphous, purple substance , C ]8 H n ON; this 
gives a violet solution in organic solvents, and is doubtless an oxida- 
tion product of the naphthylamine. The formation of the arsenate 
and its further conversion into an arsinic acid confirm the general 
view that the reaction yielding aminonaphthylarsinic acid occurs 
by the stages 

C ]0 H 7 -NH, CjflHy'NH^H^AsO^ C 10 H 7 -NH-AsO(OH) 2 — ► 
NH/C 10 H,-AsO(OH) 2 . 
l^fie also J. Soc. Chem, Ind. y October.] 


D. F. T. 
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Physiological Chemistry. 


Estimation of Buffer Effects in Measuring Respiration. 

W. J. V, Osterhout (/. Biol . Chem. y 1918, 35, 237 240). — -The 
indicator method of measuring respiration (Haas, A., 1917, i, 433) 
consists in placing organisms in a solution containing an indicator 
and observing changes in colour produced by the giving off of 
carbon dioxide. Since the acidity and colour are affected by sub 
stances having a buffer action, it is evident that when such sub- 
stances are present .the amount of buffer action must be measured. 
This can be done by the apparatus described by the author, which 
permits the addition of measured quantities of carbon dioxide to 
known volumes of liquid of which the p s values are estimated 
before and after the addition of the carbon dioxide. H. W. B. 

Estimations of the Tension of Carbon Dioxide in the 
Alveolar Air by the Henderson-Russel Modification of 
Haldane’s Method, and their Application for Testing the 
Stimulability of the Breathing Centre. Eugen Jessi 
(Biochem. Zeitsch ., 1918, 87, 331— 358).— By means of the modifi- 
cation by Henderson and Russel of Haldane’s method, it was found 
that the carbon dioxide tension of alveolar air remained constant 
over prolonged periods. When the subject of experiment is used 
to the procedure, the variations amount to but 2 — 3 mm. of mer- 
cury ; the method is not, however, well adapted to clinical purposes. 
In a case of emphysema investigated, the tension of carbon dioxide 
was high. The method can be employed for testing the irritability 
of the breathing centre. For inhibition, the drugs morphine and 
pantopone were employed ; both cause marked increase in the tension 
of carbon dioxide in the alveolar air. The preparation of Pavon- 
Ciba, in corresponding therapeutic doses, causes little alteration in 
the tension, and its inhibitory action on the breathing centre is 
less than that of morphine or pantopone. Alcohol is an excitant o! 
the inhibitory centre in the doses used by the author. S. B. 8. 

Narcosis and Oxygen Concentration. B. von Issekctj 
( Biochem . Zeitsch 1918, 88, 219—231). The action of narcotic 
is independent of the oxygen concentration, and there is no market 
difference in their action on tadpoles in water rich and poor u 
oxygen. During narcosis, the oxygen respiration of tadpole 
diminishes from 18—40%. Ethyluretliane and alcohol n 
narcotising doses cause the same amount of diminution. PotassiuJ 
cyanide diminishes oxygen respiration to the extent of 30 1 < 
without producing paralysis. Increased partial pressure of 
can increase the oxygen respiration of the tadpoles without inm i 
ing the action of narcotics; in fact, the oxygen consumption o ■ 
animals under deep narcosis in water rich in oxygen is grea* 
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than that of non-narcotised animals in water with the normal 
amount of oxygen. g B g. 

Estimation of the Methyl Groups attached to Nitrogen 

in the Blood. A. Kossel and S. Edlbachkk (Arch. Norland. 
Physiol., 1918, 2, 625—628). — The application of Pregl’s micro- 
analytical method for the estimation of the methyl groups attached 
to nitrogen (see Edlbaeher, this vol., ii, 336) to blood gives results 
which indicate that the ratio N/ Me ranges in normal blood from 
about 17 to 20, which corresponds with about 5 methyl groups 
per 100 atoms of nitrogen present. In a few cases of pathological 
blood, the ratio is rather higher, reaching to 26 in pernicious 
anaemia. The coagulated protein of the blood does not contain any 
methyl attached to nitrogen, whilst the amount in caseinogen is 
about 0-4%. H. W. B. 

Properties and Composition of Oocytase, Guv W. Clark 
( J . Biol. Ghem., 1918, 35, 253 — 262. Compare Robertson, A., 
1912, ii, 573). — Preparations of oocytase, the fertilising and 
cytolysing substance in mammalian blood sera, have been obtained 
containing protein aa an impurity. On hydrolysis, oocytase yields 
hypoxanthine and a pentose, but only a trace of phosphoric acid. 
The active constituent is destroyed by heat at a temperature 
between 73° and 80°, and by prolonged contact with alcohol. 
Oocytase is neither haemolytic, bactericidal, nor identical with alexin. 
The characteristic fertilising and cytolysing ‘properties are probably 
to be associated with the nucleosidic structure of the oocytase. 

H. W. B. 

Existence in the Animal Body of Substances capable of 
Fixing Alkaloids. W. Storm van Leruwen (Arch, Norland. 
Physiol 1918, 2, 650 — 657). — Pilocarpine dissolved in rabbit's 
serum does not excite a strip of intestinal muscle (cat) to the same 
extent as an aqueous solution of pilocarpine containing the same 
proportion of the drug. The neutralising effect of the serum only 
appears slowly, and reaches its maximum in about twenty-four 
hours. Sera from other animals are not so effective, that from the 
dog being quite inert. The neutralising action is due to fixation 
and not to destruction of the pilocarpine, because by suitable means 
all the alkaloid may be subsequently extracted from the serum 
and found to retain its original stimulating power in aqueous solu- 
tion. The neutralising substances are present also in the liver and 
other organs of the body, and it is to their presence in differing 
amounts that- the varying susceptibility of different animals to 
alkaloids is probably due. H. W. B. 

Calcium and Magnesium Metabolism. V. Effect of 
Acid and other Dietary Factors. Maurice H. Givens ( J . Biol. 
Ohem.j 1918, 35, 241 — 251. Compare this vol., i, 321). — Experi- 
ments on two dogs are described, the results of which indicate that 
the ingestion of either hydrochloric acid or sodium chloride, pro- 
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duces a small increase in the elimination of calcium in the urine, 
although it does not appreciably affect the calcium balance. The 
excretion of magnesium is not affected in either case. H. W. B. 

Autolysis o! Animal Tissues. Karl Gustav Dernby { J.Biol 
Chem., 1918, 35, 179 — 219). — Yeast cells and various animal tissues 
(liver spleen, pancreas, gastric mucous membrane, and leucocytes of 
dogs and pigs) all contain two hinds of proteolytic enzymes: 
(a) pepsin-like enzymes which hydrolyse proteins to peptones, bat 
not further, and for the action of which the optimum .hydrogen 
ion concentration is about p n =3'5; (6) enzymes similar to 
trypsin or erepsin, which attack only peptones or peptides, and 
hydrolyse them to amino-acids. The optimum hydrogen-ion con- 
centration for the latter enzymes is about p„=7-8. In some 
tissues, one type of enzyme is present to a much greater extent 

than the other. , ,, v ^ , 

Autolysis in the case of the pancreas and the liver proceeds 
furthest when the p H is maintained between 5 and 6, and appears 
to be due to the action of the above proteolytic enzymes, the 
maximum action being obtained when the degree of acidity is such 
that both types of enzymes are able to work simultaneously. Pieces 
of tissue which have been treated with weak acids and then trans- 
ferred to an alkaline solution undergo autolysis much more readily 
than similar pieces placed straightway into the alkaline solution. 
This is due to the ability of the ereptic enzyme to break down the 
peptones formed by the peptic enzyme in the acid solution, although 
it is unable to hydrolyse the native protein. H. VV. b. 


Co ferment of Fermentation in the Animal Body. II. 

Otto Meyerhof ( Zeitsch . physiol. Chem., 1918, 102, 1 32. Com- 

pare this vol., i, 242).— The co-enzyme of zymase appears to exist 
in almost all* the tissues of the frog and rabbit. _ It is present in 
relatively the largest amount in frog’s muscle; it is absent from 
blood-serum. It is most readily extracted by boiling water Cold 
water extracts contain the coenzyme, but an inhibitory substance 
is also present which is destroyed by boiling. The inhibitory sub- 
stance exerts its action on zymase and not on the co-enzyme, and 
appears to be of a protein nature. The chemical properties of the 
co-enzyme in muscle resemble those associated with the co-enzyme 
in yeast. It is dialysable, not destroyed by boiling, precipitated 
by alcohol, adsorbed by charcoal, etc. The course of fermentation, 
using the muscle co-enzyme, is analogous to that observed when 
the co-enzyme from veast is employed. 

The respiratory substance (loc. dt.) which accelerates the oxida- 
tion process in muscle appears to be identical with the co-enzyme 
of yeast and muscle. A similar coenzyme is also present m 
germinating peas. H. W. ■ 

The Constituents of Alcoholic Extracts of Organs which 
are Active in Wassermann’s Reaction. Fritz Silberstki* 
( Biochem . Zeitsch., 1918, 88, 1-12).— Extracts of incompletely 
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autolysed organs are more active as “ antigens ” in the Wassenuann 
jeaction than are extracts of the fresh organ. If autolysis, how- 
ever, proceeds too far, the extracts become inactive. Neither the 
fraction soluble in alcohol, but insoluble in ether (soaps), nor the 
fractions soluble in alcohol, ether, and acetone (fatty acids, fats, 
and cholesterol) of either fresh or autolysed livers give a reaction 
as marked as the whole extract. The fraction from fresh organs 
containing the lipoids gives as good results as the whole extract of 
the partly autolysed organ. The best reaction, however, is obtained 
by a mixture of the lipoid fraction with equivalent amounts of the 
fraction containing' the soaps, fatty acids, and cholesterol. Treat- 
ment of the organ with trypsin or steapsin destroys its power of 
living antigens ; this function of the organs is not, however, altered 
by their treatment with pepsin-hydrochloric acid, ricin-lipase, or 
with dilute acid or alkali. S. B. S. 

Biology of Silicic Acid and Aluminium Oxide in Birds * 
Feathers. Max Gonnermakn ( Zeitsch . physiol . Chcm ., 1918, 102, 
78 — 84. Compare A., 1917, i, 494). — Feathers almost always con- 
tain silicic acid and aluminium oxide. The amounts vary consider- 
ably in different birds, and appear to depend largely on the content 
of these substances in the food. The largest quantity of silicic 
acid found was in the feathers of the dove, Columba palumhm 
(77% of the total ash), whilst the feathers of the jay, Gorv vs 
fjlandarius, contained the most alumina (2-46.%). Apparently, the 
feathers constitute a storing place for both substances. 

H. W. B. 

Relation of the Quality of Proteins to Milk Production. 

IV. E. B. Hart and G.C. Humphrey [with I). W, Smith] (/. Biol. 
Chm., 1918, 35, 367 — 383. Compare A., 1917, i, 608). — Similar 
experiments to those already described have been carried out, the 
results of which indicate an approximate equality and efficiency of 
the proteins of gluten feed and oil meal as supplements to the 
proteins of corn meal and clover liay, an increased supplementing 
effect for distiller’s grains, and an inferior efficiency for cotton- 
seed meal, taken in relation to the quality and quantity of milk 
produced. H. W. B. 

Effect of Heat on the Citric Acid Content ’of Milk. Isola- 
tion of Citric Acid from Milk. H. H. Sommer and E. B. Hart 

(<7. Biol. Chern 1918, 35, 313 — 318). — Citric acid can be obtained 
from cows’ milk, after freeing the latter from fat and protein, in 
the form of calcium citrate; it is present to the extent of about 
0’2% of the milk or 2% of the milk solids. Citric acid is not 
destroyed or transformed into an insoluble salt by heating the milk 
even in an autoclave at 15 lb. pressure for one hour. The loss in 
anti-scorbutic power observed on heating milk is therefore not due 
to the destruction of citric acid, but to the inactivation of the anti- 
scorbutic vitamine. 
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To estimate citric acid in milk, the ca3einogen is precipitated by 
a dilute sulphuric acid solution of mercuric sulphate, and the 
filtrate treated with dilute potassium permanganate solution. The 
citric acid is oxidised to acetonedicarboxylic acid, which is pre* 
cipitated by the excess of mercury sulphate. The mercury in the 
precipitate is estimated by dissolving in hydrochloric acid- and 
titrating with potassium cyanide and silver nitrate, using potassium 
iodide as indicator. H. W. B. 

Attempt to Filter the Enzymes of Milk. Jean Piccard 
and Marv Rising (7. Amer. Chem . Soc., 1918, 40, 1275 — 1281).-, 
Attempts have been made to sterilise milk by filtration so that it 
would be free from germs and suspended impurities, while the 
enzymes would be unchanged. Failure resulted because a filter 
could not be found with pores large enough to allow the passage 
through them of the colloidal enzyme without at the same time 
allowing the passage of bacteria. 

In the course of the work it was found that the Schardiuger 
enzyme remains in the liquid portion of the milk after the casein 
and the fat have been removed by a small amount of acid. If the 
casein is precipitated by stronger acids, the enzyme is precipitated 
with it, and by still more acid it is destroyed. C. S. 

Action of Sugars on Bronchial Secretion. D. Lo Monaco 
(Atti It. Accad . JAncei, 1918, [v], 27, i, 103— 109).— Tho fact that 
the subcutaneous injection of sugars in small doses largely increases, 
and in larger doses diminishes and may event entirely prevent, 
lactation in women, cows, goats, etc., and that similar modifications 
of other animal excretions are also produced in this way, has led 
the author to examine the effect of subcutaneous injection of 
sucrose on a patient exhibiting copious bronchial secretion. The 
injection was rapidly followed by a diminution in the amount of 
the bronchial secretion, which sometimes ceased completely, re- 
appearing again when the injections were suspended. This effect 
of the injection of sugar may be of great importance in removing 
one of the principal causes of the spread of phthisis, namely, the 
ingestion and respiration of dried tubercular sputum. T. H. P. 

Decomposition of Muconic and Adipic Acids in the 
Animal Body. Yosiiitane Mori (J. Biol. Chem., 1918, 35, 
341 — 351). — Muconic and adipic acids injected subcutaneously into 
rabbits are excreted to a large extent unchanged in the urine. 

H. W. B. 

Formation of the Unsaturated Acids in the Animal 
Organism. I. Behaviour of p-Methoxyphenylpropionic 
Acid in the Organism of the Rabbit. Iwao Matsuo ( J . Bioi 
Chem., 1918, 35, 291 — 29G).—After the subcutaneous injection of 
^methoxyphenylpropionic acid, anisic and glyc^lanisic acids were 
isolated from the urine, instead of the expected cinnamic acid 
derivatives (compare Dakin, A., 1909, ii, 684). H. W. B. 
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Formation of ^ Hydroxyphenyllactic Acid in the Animal 
Organism and its Relation to Tyrosine Catabolism. Yashiro 
Kotake [with Zenji Matsuoka] (J. Biol. Ghem ., 1918, 35, 
319 — 331). — When ^-tyrosine or p-hydroxyphenylpyruvic acid is 
idininistered to rabbits or men, £-hydroxyphenyllaetio acid appears 
in the urine, accompanied occasionally by small amounts of the 
://-acid. The administration of dLhydroxyphenyllactic acid is 
followed by the elimination of only the tf-acid, the lsevorotatory 
component being evidently destroyed to a certain extent in its 
Passage through the body. H. W. B. 

Relation between Nutrition and the Formation pf 
Kynurenic Acid from Tryptophan. Zenji Matsuoka ( J . Biol 
r Jhttti‘7 1918, 35, 333 — 339). — The rate of formation of kynurenic 
cid from tryptophan is almost constant in the rabbit, the injec- 
ion of 1 gram of tryptophan being followed by the elimination of 
etween 0*2 and 0*3 gram of kynurenic acid in the urine. Appar- 
ntly kynurenic acid is very stable in the auimal body, and it 
annot take the place of tryptophan for the maintenance of 
mtritiou. The formation of kynurenic acid from tryptophan is 
lot therefore profitable from the point of view of nutrition. 

H. W. B. 

The Biological Action of Convolvulin and Jalapin. G. 

einrich (Biochcm. Zcitsch., 1918, 88. 13 — 34). — These substances 
:e like the saponins and agaricin in that they exert a haemolytic 
;tion when they are in neutral solution. They are very sensitive 
i alkalis, however, and rapidly lose the haemolytic action in the 
resence of a slight excess of alkali. The haemolytic action could 
ily he demonstrated in vitro, but not in vivo, as no blood appeared . 
i the urine after intravenous or subcutaneous injection ; neither 
as any purgative action observed. They are both specific poisons 
•r fish. For purgative action, direct contact of the glucosides with 
L© mucous membrane of the intestines is necessary. This action 
also lost when the substances arc treated with alkali, and the 
emolytic action can therefore be used in testing the value of 
reparations as drugs. They are less sensitive to the action of 
ineral acids, as, in spite of the hydrolysis which ensues, the 
argative action is not lost. In this respect, they are similar to 
ie saponins. Like the saponins, too, they are only incompletely 
isorbed in the alimentary tract, and appear unchanged in the 
sees. S. B. S. 

The Influence of Temperature on the Capillary Activity 
i Narcotics. B. vox Issekutz (Biochem. Zeitsck 1918, 88, 

.3 218). — Temperature alters the narcotic activity of indifferent 
ireotics in the same direction as it alters their capillary activity, 
tcrease and decrease of the narcotic activity of the six substances 
vest-igated by H. H. Meyer can be ascribed not only to the differ- 
ice produced in their distribution between water and organic 
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solvents on warming, but also to increase or decrease of their 
capillary activity. In the case of other poisons increase o( 
temperature can cause diminution of capillary activity, whilrt their 
potency is enhanced. 

Combined Action of Narcotics and Potassium Cyamde 
on Water-fleas. P. J. J. Buytendyk {Arch. Norland. Phystol , 

1918 2 521 529). Warburg’s theory of. the action of narcotics 

on living cells is based on the assumption that the narcotic pro- 
ducee a modification in the degree of dispersion of the colloids u 
the cell The combined action of two narcotics might be expecled 
to be equal to the sum of the actions of each separately This is 
found to be the case when narcotics such as alcohol and chloroform 
are employed, but not when one of the narcotics is potassiue 
cyanide! Water-fleas live in 3% alcohol or 15% urethane for more 
than twenty-four hours ; in a liquid containing 3% of alcohol and 
1*5% of urethane, they do not live more than ten minutes. When 
alcohol and potassium cyanide are similarly tested, it is found that 
instead of alcohol increasing the toxicity of the cyanide, it actually 
diminishes it, and the smaller the percentage of alcohol in the 
mixture, between the limits 3% and «, the greater is the neutral- 
ising effect on the cyanide. It is conceivable that the narcotic 
might repel the hydrocyanic acid from the surface of the cell, but 
the author does not consider that an explanation on these lines is 
adequate to explain the observed facts. Moreover, the author has 
been unable to detect any similar neutralising action of narcotics 
on the inhibition by potassium cyanide of the phototropic pheno- 
mena observable with the Dayhniida. H. W. B, 


Chemistry of Vegetable Physiology and Agriculture. 


Anaerobic Culture Volumeter. Zae Northrup (/. Ind. Ewj. 
Chem., 1918, 10, 624 — 625). — A glass bottle is closed by a cod 
through which passes a glass tube extending nearly to the bottom 
of the bottle and having a small Berkefeld filter fixed to its lower 
end. The tube has a tap just above the cork, and the upper m 
of the tube passes through a cork which fits into the neck of an 
inverted tapped separating funnel. The bottle is provided wit 
a small exit tube plugged with cotton wool . The separating fuinm 
is filled with liquid culture medium, and a quantity of the latter 
is introduced into the bottle so as to cover the filter. After tto 
filled apparatus has been sterilised, the culture containing gas- 
forming organisms is pipetted into the stem of the funnel, admitted 
through the tap of the latter; this tap is then closed, the lower 
tap opened, and the stem of the funnel plugged with cotton wool. 
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The g as formed by the organisms collects under pressure in the 
funnel, and may be transferred to a gas burette for examination. 

W. P. S. 

The Influence of Dicyanodiamide on the Growth of 
various Micro-organisms. Luise Holler ( Biochem . Zeitsch 
1918, 88, 85 — 96). — Experiments were carried out with various 
wild yeasts, moulds, and bacteria, and these indicate that dicyanodi- 
amide has no advantages as a sole source of nitrogen for organisms ; 
on the contrary, it exerts a deleterious action on their growths. 

S. B. S. 

A Study of the Antiseptic Properties of certain Organic 
Compounds. I. J. Kligler {J. Exp. Med., 1918, 27, 463—478 j 
from Physiol. Abstr. } 1918, 3, 270 — 271). — An examination of the 
antiseptic properties of a number of organic compounds, including 
dyes of the triphenylmethane series. S. B. S. 

The Formation of Ferments. VII. Martin Jacoby 
Biochem. Zeitsch ., 1918, 88, 35 — 42. Compare this vol., i, 328). 
—The conditions for the formation of the catalase of Proteus were 
nvestigated. Whilst leucine is essential for the formation of 
irease by this species of bacteria, this is not the case for forma- 
ion of the catalase. Other amino-acids, such as aspartic acid and 
danine, can be employed, and a considerable development of this 
ferment takes place in a medium containing, besides the essential 
inorganic salts and one of these 'amino-acids, sodium lactate. The 
catalase acts after the bacteria have been killed (that is, in the 
oresence of toluene). If inactivated by not too large quantities 
}f mercuric chloride and too long a period of contact with this 
mb stance, its activity can be restored by treatment with potassium 
cyanide. S. B. S. 

The General Relationship of Aldehydes to Alcoholic 
fermentation. The Co-ferment of Yeast. Carl Neuberg 
{Biochem. Zeitsch 1918, 88, 145 — 204). — The author gives 
detailed experiments which confirm his previous statement that 
aldehydes generally accelerate the alcoholic fermentation by yeasts 
af dextrose and mannose. Ilis experiments include a scries of 
fatty aldehydes from formaldehyde up to decaldehyde, chloral 
hydrate, hydroxyaldehydes (aldol, acetopropionaldol), unsaturated 
aldehydes (citronellal and citral), aromatic aldehydes (benzaldehyde, 
/m'.s o p ropy lb enz a 1 d ohy d e, phenylacetaldehyde), aromatic hydroxy- 
aldehydes and their ethers (salicylaldehyde, p-hydroxybenz- 
aldehyde, anisaldehyde, piperonal, and vanillin, which is the only 
aldehyde which failed to give acceleration), the unsaturated 
aromatic aldehyde, cinnamaldehyde, cyclic aldehydes (furfur- 
ddchyde and cyeZocitral), dialdehydes (glvoxal, isophthalaldehyde, 
erephthalaldehyde), keto- aldehydes (methylglyoxal and phenyl- 
dyoxal), and aldehyde-acids. The author also confirms his former 
datement that a mixture of keto-acids with potassium phosphate 
lets as a co-ferment. He suggests that certain differences in results 
VOL. CXIV. j. z 
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on this point obtained by Harden (A., 1917, i, 501) may be due to 
the fact that the yeast preparations employed by the latter were 
not quite free from co-ferments. S. B. g, 

Chromogenic Yeasts. New Biological Reaction for Iron, 

M. W. Beverinok (Arch. Neerland. PhysioL , 1918, 2, 609—615). 
— Several yeasts containing lactase have the property of secreting 
under favourable conditions a colourless chromogen which, in the 
presence of a salt of iron and atmospheric oxygen, is converted 
into a red pigment. The "fat” yeast, S. jndcherrimue , which is 
characterised by its power of forming fat, does not contain lactase, 
but it nevertheless forms the above colourless chromogen and red 
pigment more readily and abundantly than any of the other yeasts. 
Since it occurs frequently on grapes and. in heather honey, and 
can thus be easily obtained, it has been employed by the author 
for the preparation and examination of the chromogenic substance. 
If the yeast is grown on an iron-free medium, pigmentation does 
not occur. On adding a trace of an iron salt and exposing to air, 
the red coloration gradually appears. Inoculation of the yeast 
into a medium containing as little as 10 mg. of iron citrate in 
100 c.c. is sufficient to cause the developing yeast cells to become 
surrounded with a pigmented halo, whilst with larger quantities 
of iron the cells themselves become red. 

The pigment has acidic properties, forming colourless salts will) 
strong bases, which when acidified again produce red solutions. It 
is a stable substance; its solution in dilute sulphuric acid may bt 
boiled without the occurrence of any decomposition. It does not 
appear to belong to the anthocyanin or the carotinoid group of 
pigments. H, W. 3B. 

Anaesthesia and Respiration. A. R. C. Haas (Science, 1917, 

N. S., 46, 462 — 464). — Using a method previously described (com- : 

pare A., 1917, i, 433) for the estimation of small quantities of 
carbon dioxide in solution, the author finds that when Lamimm 
is exposed in sea-water to the action of anaesthetics, in sufficient 
concentration to produce a measurable effect, there is an increase 
in respiration. This may be followed by a decrease if tbe reagent 
is sufficiently toxic. No decrease is observed with low concentra- 
tions which are not toxic. W. G. 

Photosynthesis. ,W. J..Y. Osterhovjt (Amer. J . Bot., 1918,5, 
105 — 111). — "For the demonstration of photosynthesis, an apparatus 
is described which permits of the removal, at intervals, of satis- 
factory samples of the gases by which the leaf is surrounded, of 
the stirring and mixing of thef gases when necessary,' and of tbe 
analysis of the gases by a simple method which is sufficiently 
accurate for ordinary purposes. The apparatus is figured in tbe 
original. W. G. 

A Simple Method of Measuring Photosynthesis. W. J. V. 

Osterhout and A. R, C. Haas (Science, 1918, N.S., 47, 420—422). 
^Minute amounts of photosynthesis can be accurately measured 
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by placing aquatic plants, such S3 Ulva , S'pirogyra, Bydrodictyon, 
and Potamogeton , in solutions containing hydrogen carbonates 
vr ith a little phenolphthalein, and observing the change in the 
colour of the indicator on exposure to sunlight. The method can 
be used for quantitative investigations or for demonstration 
purposes. W, G, 

Methods of Studying Permeability of Protoplasm to 
Salts. S. C. Brooks [Bot. Gaz ., 1917, 64, 230— ’249).— A general 
discussion of. the methods commonly used in the study of permea- 
bility, from which the steps most essential to further progress in 
the solution of the problem are considered to be: (1) an analysis 
of the various disturbing factors in the methods involving chemical 
estimations and the* satisfactory interpretation of the results 
obtained by these methods; (2) a similar analysis of the methods 
depending oil turgor, with special reference to the possible effect 
of exosmosis; (3) the establishment of methods determining pro- 
gressive changes in permeability without the disadvantages attach- 
ing to the methods at present in use. The author considers that 
his diffusion method (compare following abstract) answers these 
requirements. W. G, 

A New Method of Studying Permeability. S. C. Brooks 
[Hoi. Gaz., 1917, 64, 306 — 317). — The method described depends 
)ii the diffusion of salts or other substances through a diaphragm 
;,f living tissue. Two cells are prepared of glass tubing 18 mm. in 
liameter, one being 2’5 cm. and the other 4 cm. in length, the 
mds being ground flat. Between these two edges is placed the 
tissue, and the cells are rapidly filled with the necessary solutions 
in turn, and the apparatus set up vertically, the longer cell being 
it the bottom and closed by a rubber tube and clip, and the upper 
’ell covered to prevent loss by evaporation. The permeability, as 
shown by the rate of passage of salts through the diaphragm, is 
Measured by determining the changes in electrical conductivity of 
the two solutions. Where dead tissue is required for experiments 
nn the permeability of the intercellular substance, living disks are 
exposed to an atmosphere saturated with chloroform vapour for 
uxteen to twenty-four hours. The results obtained with disks of 
laminaria Agardhii indicate that the protoplasm of this kelp is 
normally permeable to the salts of sea-water. Sodium salts cause 
in increase of permeability, which culminates in death. Calcium 
md lanthanum salts cause a decrease in permeability, followed by 
in increase, which culminates in the death of the tissue. W. G. 

Antagonism and Permeability. W. J. V. Osterhout 

Science, 1917, N.S., 45 , 97 — 103). — Experiments show that all 
substances which affect permeability may be divided into two 
groups: (1) those which act like sodium chloride, (2) those which 
ict like calcium chloride (compare Brooks, preceding abstracts). It 
vas further found that substances which behave like sodium chloride 
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with respect to antagonism, in experiments on growth, behave like 
sodium chloride in their effect on permeability, and similarly f or 
the second group. There is thus a striking parallel between effects 
on permeability and antagonistic effects in growth, and all solutions 
which permit normal growth also preserve normal permeability. 
The author discusses possible theoretical explanations of these facts 
and gives experimental data in support of his theory. W. G. 

Does the Temperature coefficient of Permeability in. 
dicate that it is Chemical in Nature ? W. J. V. Ostebhoct 
(Bat Gaz ., 1917, 63, 317— 320).— The results of Stiles and 
Jorgensen (compare A., 1916, i, 108) indicate that permeability » 
chemical rather than physical in nature. From a brief critical 
survey of their work, and taking into account his own work on the 
temperature-coefficient of permeability (compare Biochem. Zeitseh.. 
1914, 67, 272), the author does not accept the view that pemiea 
bility is chemical in nature. 

Similarity in the Effects of Potassium Cyanide and oi 
Ether. W. J. V. Osterhout ( Bot . Gaz ., 1917, 63, 77— 80).— When 
potassium cyanide is added to sea-water in which are tissues ot 
Laminaria Agardhii , it first causes a temporary decrease in permea- 
bility, thus resembling, in this respect, anaesthetics such as ether, 
chloroform, and alcohol, but the concentrations of potassium 
cyanide necessary to produce a decrease of permeability are very 
much smaller than the corresponding concentrations of the latter 
substances. ^ ^ 


The Antagonistic Action of Salts. L. W. H. van Oye\ 
(j Biochem . Zeitseh., 1918, 87 , 418— 424).— A preliminary account 
of attempts to correlate physical properties of salts in solution ’with 
their biological action. It is shown that chlorine is adsorbed to* 
by various adsorbents from solutions containing sodium, potassium, 
and calcium chlorides than from a solution of sodium chloride 
alone. The proportions of the various cations in the experiment? 
were those used by Osterhout in his biological experiments. Ex- 
periments are also described on diffusion of chlorine through t 
dialyser from solutions of sodium chloride alone or mixed with 
potassium and calcium chlorides. S. B. S. 


The Reduction of Carbon Dioxide by Hydrogen Peroxide 
as the Basis of Assimilation by Plants. Hans Wislicesvs 
(Ber. f 1918, 51 , 942 — 965).— The reduction of carbon dioxide to 
formic acid, hut not to formaldehyde, has been achieved by many 
chemists, among whom Bredig aid Carter have been mo&t successful 
from a practical point of view (A., 1914, i, 377). It is recognise ■ 
however, that there is no resemblance between the powerful agents 
employed- in the laboratory and the forces at the disposal of tto 
green plant. One agent which is always at hand in nature i> 
hydrogen peroxide, and this is to be regarded as the substance 
which causes the transformation of carbonic acid into formic acic 
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(compare Kleinstiick, this vol., ii, 107). With the exception of 
the per-acids, carbonic acid, is the only carboxylic acid the anhydride 
and charged or uncharged anions of which have a peroxidic struc- 
ture, And the mechanism of the formation of oxygen and formic 
acid is therefore a mutual deoxidation of two peroxides, a reaction 
which requires no expenditure of energy. 

A series of experiments is described which shows that oxygen and 
formic acid are actually produced when carbonates are left with 
hydrogen peroxide, the best results being obtained with a saturated 
solution of potassium hydrogen carbonate and a 10% solution of 
hydrogen peroxide. The reaction in this case is represented thus : 

HA^[;;>C°] - H,0+0, + H-COjK. 

According to the above view, the process is one which concerns 
anions, and therefore a formate should be produced around the 
anode during the electrolysis of a carbonate or hydrogen carbonate, 
for the peroxidic anion will be in contact with hydroxyl ions. This 
also has been proved experimentally, and it may be possible to find 
the most suitable conditions of voltage and amperage to study this 
anodic, peroxidic, “round-about reduction/' as it is called, more 
thoroughly. 

The second stage in the assimilation of carbon dioxide is the 
further reduction to formaldehyde. This requires energy (light), 
a special catalyst (chlorophyll), and other factors, and is altogether 
more difficult of achievement than the first step. J. C. W. 

Influence of certain Organic Substances on the Develop- 
ment of Plants. II. G. Ciamician and C. Ravenna (Atii B, 
Accad. Lincei , 1918, [v], 27, i, 38— 42).-— Further experiments (A., 
1917, i, 244, 681) have been made on the influence on beans, maize, 
beetroot, tobacco and lupin seeds, and plants of mandelonitrile, 
benzyl and salicyl alcohols (saligenin) ; potassium benzoate and 
salicylate; vanillin, eugenol, and tannin; alanine and asparagine; 
the potassium derivatives of uric acid and xanthine in comparison 
with caffeine; pyridine and piperidine in comparison with nicotine, 
and also quinine, strychnine, and morphine. In the germination 
experiments, use has been made also of cocaine, atropine, and oil 
of mustard ; galvanised iron germinators were used, the seeds being 
placed on cotton, covered with filter paper, and moistened with 
0'1% solutions of the substances mentioned. 

The antithetic illations of mandelonitrile and strychnine are 
confirmed, and so also is the condftision that the alkaloids in plants 
possess some unknown but very definite function, which may be 
that of vegetable hormones. Just as is the case in animals with 
which the adrenaline of the suprarenal glands is produced from 
tyrosine,, so different species of plants would transform their 
original indifferent waste products so as to render them fitted for 
the specific functions they are to serve. T. H. P. 



i. 474 


ABSTRACTS OF CHEMICAL PAPERS. 


Nitrate and Nitrite Assimilation, XIII. Iron and Oxygen 
as neceasary Agents for the Reduction of Alkali Nitrites 
by Auto-oxidisable Compounds. Oskar Baudisch ( Ber. f 1918 
51, 793 — 805, Compare A., 1916, i, 699—702; 1917, i, 434).-^ 
In the last communication, the important discovery was recorded 
that when solutions of aldoses or ketoses are boiled with ferrous 
sulphate and sodium carbonate, dark reddish-violet solutions are 
obtained, containing iron in " internally-complex ” union, which 
have specific reducing properties. For example, alkali nitrites may 
be reduced to nitric oxide and ammonia, which is again supposed 
to involve the hypothetical acid, NOH, as an intermediate stage. 
It is now shown that the activity of the reducing solution is ur,. 
affected by oxygen, which may he freely admitted while the nitrite 
is being boiled with the agent without preventing the reduction, 
and that, furthermore, if formaldehyde is added to the mixture, the 
distillate contains liydroxamic acid, produced according to the 
equation CHoO + NOH=OH-CH:N*OH. 

It is further demonstrated that pentoses, dihydroxyaeetone, 
glycollaldehyde, lsevulose, and maltose, in addition to the original 
dextrose and lactose, have the power of forming complex iron com- 
pounds which can reduce nitrites, but not nitrates, or nitrobenzene 
to aniline. It is not necessary, however, to wait until the iron 
complex has been made from the carbohydrate; it may be applied 
in the form of the deep violet-red solution obtained by adding 
ferric chloride to an alkaline solution of catechol-o-carboxylic acid. 
Using the iron in this form, it may be demonstrated that glycerol, 
glyceric acid, and mannitol cannot reduce nitrobenzene; in other 
words, only aldoses and ketoses (in this group of compounds) have 
the property. If the violet catecholcarboxylic acid complex is 
boiled with dextrose, the solution becomes more brownish-red, 
showing that the metal is transferred to the sugar molecule. 

Developing the subject further, the author has found that not 
only aldoses and ketoses, but such compounds as catechol, quinol, 
pyrogallol, gallic acid, phloroglucinol, quercetin (representing 
yellow plant pigments), and chrysarobin (representing the 
anthranols) can reduce nitrites if internally complex iron is present. 
Now, all these compounds are known to be auto-oxidisable, that 
is, they take up oxygen and in the presence of water produce 
hydrogen peroxide (compare Bach, A., 1897, ii, 401; Engler, 
1897 — 1901; Manchot, A., 1900, i, 300). This is an important 
consideration, for these compounds will only reduce nitrites in the 
presence of oxygen. For example, if a solution of 1 : 8-dihydroxy* 
anthranol (used in cases of psoriasis under the name “cignolin”) 
is boiled with sodium carbonate,^ few drops of ferric chloride, and 
sodium nitrite, no ammonia or nitric oxide whatever passes over 
in the distillate if the apparatus is first filled with pure nitrogen, 
but reduction takes place as soon as oxygen is admitted, and ceases 
again if this gas is excluded once more. Only the sugars are 
capable of causing the reduction in the absence of oxygen, but 
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these can provide the necessary oxygen from their own molecules, 
as Wieland has indicated (A., 1913, i, 1304). 

Special experiments emphasise the point again that traces of 
iron in the “ complex ” condition must be present. Manganese 
and copper are without influence. Some of the above polyhydr- 
oxyl compounds, like the sugars, can make complexes from iron 
hydroxides, but not all of them. Phloroglucinol is unable so to 
“mask” ferric hydroxide, but does make a complex if potassium 
ferricyanide is provided. 

Some theoretical considerations as to these phenomena are offered, 
and the bearing of them on biochemical processes is mentioned. 
Particularly important is the power of these auto-oxidisable com- 
pounds to bring about oxidations on the one hand (for example, 
methyl alcohol to formaldehyde) and reductions of nitrites, in the 
presence of iron complexes, on the other. It is well known that 
such compounds are widely dispersed in nature — phloroglucinol in 
many green plants, catechol and quinol in leaf buds, gallic acid, 
tannin, chrysarobin, yellow pigments, and anthocyanins. It has 
been shown, furthermore, that the secretion of tanning substances 
increases when plants are cultivated under less favourable condi- 
tions, such as in the cold or dark. In the animal body, also, 
phenolic compounds with adjacent hydroxyl groups play an 
important part; for example, adrenaline, and the pigment-forming 
amino-acid, 3 : 4-dihydroxy phenyl alanine (Bloch, A., 1917, i, 675). 
Likewise in therapeutics, especially in dermatology, such phenols 
exert effects that strong reducing or oxidising agents alone are 
incapable of. J. C. W. 

The Distribution of the Aluminium Ion in Plants. 

Julius Stokxasa [with J. Sebok, W. Zdobnicky, F. T^micH, 
0, Hokak, A. Nemec, and J. Cwach] ( Biochem . ZeiUch 1918, 88, 
292 — 322). — Aluminium is widely distributed in plants. A large 
number of analyses are tabulated. The xerophytes contain only 
small amounts of aluminium, whereas the hydrophytes and hygro- 
philic plants contain relatively large quantities. The mesophytes 
when growing on dry soils are very poor in aluminium, but contain 
an appreciable quantity when growing on marshy ground. 

S. B. S. 

Direct Influence of the Sap elaborated by the Wild on 
the Cultivated [Plant], and the Action that Acid Solutions, 
Directly Absorbed, exert on the Plant. C. Campbell (Atti R. 
Accad., Lined } 1918, [v], 27, i, f®-~61). — According to Comes, the 
greater resistance normally shown by wild plants when compared 
with cultivated ones is due to the greater acidity of the juices of 
ihe former. In order to obtain information bearing on this hypo- 
thesis, the author has carried out preliminary experiments to ascer- 
tain: (1) the influence exerted ou a cultivated stock by a wild 
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graft, and (2) the effect on plants of the direct absorption of acid 
solutions. ^ 


Occurrence of Carotin in Oil and Vegetables. Augusts 
H. Gill (J. Ind. Eng. Ghent ., 1918, 10, 612— 614).— Carotin was 
found to be present in maize, squash, orange-peel, flax seed, mustard 
seed, black sesame seed, butter, tallow, palm oil, and grass, but 
not in rape seed, white sunflower seed, turnip, safflower, cotton seed, 
or turmeric. ^* 

Chemical Investigations on Elaphomyces hirtus. G. 

Issoglio (Gazzetta, 1917, 47, ii, 31 — 48). — Analysis of Elapho- 
myces hirtus shows that it contains a micosterol , crystal- 

lising in silky, white needles, m. p. 265°; traces of unidentified 
alkaloids; mannitol; micoinulin, which gives no coloration with 
iodine and does not reduce Fehling’s solution; parafsodextran, 
extractable by dilute alkali solution and coloured reddish-brown by 
iodine; fungin, containing 2*28% of nitrogen. The spores contain 
a brown pigment with 5% of nitrogen. T. H. P. 

Carbohydrates in Mulberry Leaves. Sojiro Kawase ( Joum . 
Tokyo Chem. Soc. } 1918, 39, 245— 294).— The carbohydrates in 
mulberry leaves are dextrose, lsevulose, sucrose, starch, dextrin, 
araban, galactan, and cellulose. Of these, cellulose occurs 
in largest amount, next comes a viscous substance consisting of 
araban and galactan, whilst starch is present in relatively small 
amount. The nutriment for the silkworm is therefore not starch 
as is generally supposed. The viscous substance in tbe leaves does 
not contain albuminous matter. The changes in the amounts of 
carbohydrates in the leaves during the development of the plant, 
or according to the time of gathering the leaves, or during th« 
drying after gathering were determined, and are discussed from 
the physiological point of view. S. H, 

Biochemistry of Sea Weeds. Harald Kylin (Zeitsch. 
physiol . Chem. } 1918, 101, 236—247. Compare A., 1915, i, 931). 
- — Various kinds of algse have been examined for the presence of 
soluble carbohydrates and laminarin. Of eight species of brown 
algae, two, Desmarestia aculeata and I), viridis , contained laminariu, 
whilst in all the percentage of soluble carbohydrates was small. 
Four species of Floridece were found to contain trehalose, hut not 
mannitol. Of the Chloropkyzecz investigated, Gladophora rupestrk 
contained 15% of soluble carbohydrates, including saccharose, and 
a laevorotatory polysaccharide resembling inulin. H. W. B. 

Isolation and Identification of Stachydrin from Lucerne 

Hay. H. Steenbock (/. Biol . Chem 1918, 35, 1 — 13. Compare 
A., 1917. i, 439). — A full account of work previously published. 

H. W. B. 
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Comparative Study of the Flame and Furnace Spectra 
f Iron. G. A. Hemsalech (Phil. Mag. } 1918, [vij, 36, 209—230). 
-A direct comparison has been made of the Same and furnace 
pectra of iron by the use of the same dispersion apparatus in the 
wo series of observations. In the production of the furnace 
pectrum, finely divided oxide of iron was introduced into an 
lectrically heated carbon tube by means of a current of air which 
.ad previously passed through a glass bulb enclosing an arc burning 
ietween iron electrodes. 

The furnace spectrum makes its appearance at about 1500°, and at 
his temperature the spectrum is the same as that obtained with an 
ir flame burning in coal gas. Up to about 2400°, the flame spectra 
.re identical with those given by the furnace at corresponding 
emperatures. This identity suggests that the cause of the emission 
sthe same under the different conditions obtaining in the two series 
if observations, and the author supposes that the spectrum is 
lirectly due to the thermochemical dissociation of iron compounds, 
ihove 2500°, the furnace spectrum undergoes a radical change, and 
t is supposed that this is due to the electrical conduction of the 
rapour. 

In contrast with the above parallelism between flame and furnace 
.pectra, it is noteworthy that the iron spectrum emitted by iron in 
■he inner cone of an air-coal gas flame, the temperature of which is 
ess than 1700°, contains lines which are entirely absent from the 
lame or furnace spectrum up to 2500°. Some of these lines are 
hown very feebly by an oxy-acetylene flame at a temperature of 
ibout 2700°, but their intensity is very much less than that of 
-lie lines in the explosive region of the air-coal gas flame. This 
momaly in the behaviour of the low temperature Bunsen cone is 
dtributed to the affinity of iron for nitrogen, with the formation 
a nitride. The cause of the emission is accordingly chemical, 
md the chemical excitation at a comparatively low temperature is 
Iquivalent to that produced by thermochemical excitation at a 
fery much higher temperature. In its development, the cone 
(mission approaches, in fact, that of the self-induction spark. 

H. M. D. 

Spectrochemical Notes, I. * Polyketo compounds. II. 
Ilene and Keten, III. Spectrochemical Practice. K. von 

uwers (5er., 1918, 51, 1116 — 1133). — I. This section discusses 
ie influence of the introduction of conjugated carbonyl groups in 
compound on the refraction and dispersion. As the subjoined 
•ble shows, the simple conjugation -COCO- causes unimportant 
altations, which are not much more marked when further 
VOL. cxiv. ii. 17 
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carbonyl groups are introduced, but conjugations^ with an ethylene 
linking of the types -CX’CX, and especially -C:C-CO‘CO-, cause 
very considerable exaltations in refraction and dispersion. 


Formula. 


CH a ‘CO‘COMe 

CO^Et'CO.^Et 

CH a *CQ‘CO*CO,Et . 
CO(CO s Et) 2 


C 2 0,(C0 2 Et+ 

C 6 H 8 ‘CO'COMe.... 
COFh'CO'COMe . 


(p)OMe‘C,H Me’CO'COMe 
(p)OEfC ( H.^Ie’CO’COMe 
C 6 H 5 *CO*Cb 2 Et 


EX>. 


E2 s ~2 a . 

E2 y -; 

+ 0*42 

+ 0-41 

+ »% 

— 

0’27 

0-27 

4% 

4% 

0-60 

0-60 

— 

— 

0-57 

0-56 

10% 

— 

0-68 

0-68 

- — 

— 

101 

105 

— 

— 

1 37 

1 45 

— 

— 

1*27 

1-35 

80% 

— 

1-46 

1-53 

78% 

— 

0-89 

0-94 

46% 

62% 


Most of the above compounds are already well known, but complete 
physical data are recorded in each case, for which the original 
should be consulted, p -Ethoxy-o-tolyl methyl diketone , 
OEt-C 6 H 3 Me-CO‘COMe, 

appears to be new. It crystallises in glassy prisms, m. p. 6 3 64°, 
has Df 1-0524, n a 1*50733, n» 1*51270, 1*52888, at 65°, and ij 

prepared as follows. o-Propionyl-pcresol is ethylated by means 
of ethyl sulphate, the p- ethoxy-o-tolyl ethyl ketone , m. p. 50—51°. 
is treated with amyl nitrite and hydrochloric acid, and the oxime, 
m. p. 105—106°, is hydrolysed by boiling sulphuric acid. 

II. In this chapter, it is shown that compounds with cumulated 
ethylene linkings exhibit considerable exaltations in refraction and 
dispersion. For example, aa dimethylallene, CMe 2 !C:CH 2 , b. p. 
39 — 40'5°, has E% a +0*60, 0*59, E^p - 2,, + 21%, ES r -X 

18%. This is contrary to Briihl’s rule (. Ber 1907, 40 , 1160), but 
is supported by the results obtained by Mereschkowski with s-tetra- 
methylallene and aa-diethylallene (A., 1914, i, 369). The influence 
of adjacent pairs of ethylene linkings is by no means so great a? 
that of conjugated double bonds, however; piperylene, 
CHMe:CH-CH:CH 2 , 

for example, has E + 1'81, 2*10, E% - 2 a + 53%. 

Ketens have a similar system of cumulated double bonds, 
-C'CIO, but this system has no special optical influence, as the 
following table shows : 


‘ Formula. 


E2 0 . 

jesp-io 

PhAO 

+ 0-91 

+ 100 

— 

Ph,C:CH 2 

0-88 

095 

— 

Ph.',C;C:0 

0-80 

0-92 

— 

Et.jC:C:0 

-0’08 

- 009 

-2% 


The polymeride of diethylketen, namely, 1 : 1 : 3 : 3-tetraethyl^ 
butan-2 : 4-dione, has j£2i tt + 0*27, i2i D +0-25, E^q-^ + * 

- X + 1% the increments being of the order normally associate 
with the four-membered ring system. 

III. For the determination of the density of molten substance 
the author recommends an ordinary pyknometer with a portion c 
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one of its capillaries, about 2 cm. lo%, graduated in millimetres. 
Such an instrument is calibrated for different points along this 
scale, and in an actual determination the position of the liquid 
in the tube is noted. J. C. W. 


Effects of King Closure on Spectrochemical Proper- 
ties. I- Saturated Iso- and Hetero-cyclic Compounds, 
Unsaturated Isocyclic Substances, and the Question 
ol the Constitution of Benzene. K. von Adwers (Annalen, 
1918, 415, 98 — 168). — The author surveys a large field of 
material, and arrives at the following generalisations. Com- 
pounds the molecules of which contain one or more rings (isocyclic 
or heterocyclic) without linkings of any kind are optically normal ; 
only when the ring is under tension do the molecular refraction 
and dispersion exhibit exaltation or depression. The spectro- 
^hemical character is unchanged when a saturated side-chain closes 

0 form a ring; for example, the pairs o-tolyl methyl ether and 
:oumaran and o-tolyl ethyl ether and chroman are optically 
dentical, and the same holds for a large number of other coumarans 
md phenolic ethers. The closure of an unsaturated side-chain to 

1 ring causes a weakening of the optical properties, which is the 
nore pronounced the more unsaturated is the chain ; for example, 
ityrene derivatives and indene derivatives, acyclic dienes and cyclic 
lienes, and acyclic trienes and cyclic trienes. Alkyl groups and 
>ther substituents produce an effect opposed to that of ring closure 
n unsaturated compounds. Exceptions occur to all these general- 
sations. 

Contrary to earlier views, double linkings in open and in closed 
ihaiiis are hot optically equivalent, the spectrochemical effect of 
iyclic double linkings being quite generally slighter than that of 
jthylenic linkings. 

j The two physico-chemical methods of investigation, spectro- 
uieraistry and thermochemistry, both decide against the view that 
lenzene and its hydrogenated derivatives are different in their 
ftnermost structure, and all the physical and chemical facts ally 
hemselves best to a benzene formula containing three double 
inkings. 

j The densities and refractive indices of a number of compounds 
p-ve been redetermined, and new determinations have been made 
ji the case of a large number of coumarans, chromans, phenolic 
thers, ketones, and indene derivatives. 

The following substances are new : as .-m-xylyl ethyl ether, b. p. 
12—203°, D?* 0-9487, n. 1-50297, n 0 1-50692, n„ 1-51874, 

■ 1'52872 at 13"95°; 5-hromo-o-tolyl ethyl ether, b. p. 238 — 240°, 
J 1 '* 1-3592, n, 1-54387, n D 1-54858, n„ 1-5^186, », 1-57332; 
•ethoxy-m-toluic acid, needles, m. p, 200 — 201°, and its ethyl ester 
• p.^274 — 275°, Df 1 1-0618, »« 1-51443, 1-51908, 1-63259, 

1 o4428 at 15*1°; and l-vtefhyl'ac-tetrahydro-cL-naphf'hol, colour- 
leaflets, m. p. 88—89°. 1 C. S. 

1 7—2 
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Quinone-imide Dyes. *X. Absorption Spectra of the 
Simplest Triphenylmethane Dyes. F. Kbhriu.su and I M. 
Saudob (Ber., 1918, 51, 915-922. Compare this vol,, >,311).- 
Tables are given which record the shades of colour and absorption 
spectra of the various series of salts of triphenylcarbmol its mono-, 
<T and tri-amino-, and mono-, di-, and tn-dunethylamn,,, 
derivatives, the substituents being m the para-positions. It is 
shown that the highest salts in all cases, ranging from the di-acid 
salt of triphenylcarbinol to the tetra-acid salts of magenta and 
crystal-violet, and obtained by dissolving the dyes m concentrated 
sulphuric acid, give pure yellow solutions with practmally the same 
absorption band, beginning at about A 480-490 pp. J. C. V 

Quinone-imide Dyes. XI. Absorption Spectra of some 
Amin o-derivatives oi Naphtha phenazoxomum. F. Kbhrmasj 
and M. Sandoz (Ber., 1918, 51, 923-928). -The absorption spectra 
of some amino-derivatives of 7 : 12-naphthaphenoxasme and then 
salts are recorded by tables of curves The 5-amme is lemon-yello, 
and gives orange-yellow mono-acid salts and dark blood-red di-acid 
salts, all having the para-quinonoid configuration. The 9-aminen 
orange-yellow and gives magenta-coloured mono-acid, greenish-blue 
di-add, and bluish-violet tri-acid salts. The 5 : 9-diamme is orange- 
coloured, and its salts are as follow: mono- violet-blue with red 
fluorescence; di-, orange-yellow ; tri-, dark blood-red. T e 9-di- 
methylamino-derivative forms violet mono-acid and green^dracid 
salts. 

Action of Light on Crystals. Fritz Weigkrt (Zeitsck 
Elektrochem 1918, 24, 222-237). -The extinction of crystals 
and the phototropic changes occasioned by light of short wave-lengtl« 
have been examined in the case of ^-tetrachloro-a-ketonaphthaleiM. 
It is shown that no changes, other than the characteristic colour 
changes, are brought about in the crystallographic properties d 
^-tetrachloro-a-ketonaphthalene by the action of light of short 
wave-length. The axial ratio remains constant even under strong 
illumination. The absorption spectrum of the crystals varies vaj 
much with the electric vector of the entering plane polarised light 
When the crystal is not excited, two absorption bands, 395 pji and 
375 uu, are observed if the entering ray is vibrating in the direction 
of the c-axis, but if the entering ray is vibrating in the fl-J-pm 
an end absorption at 420 pfi is observed. With excited crystals and 
the entering light in the c-direction, there is no change in ® 
absorption spectrum, whilst in the a-ft-plane the absorption is mg 
Greater, and an absorption band appears m the yellow-green, w 
f s due to the phototropic colouring. The absorption spectrum ° 
the solutions of 0-totrachloro-a-ketonaphthalene m ether an 
benzene shows no characteristic bands, but in the long wave-lei^ 
ultra-violet two obvious steps appear in the same positions as . 
bands observed with the crystals. Hence it appears that the s 
and dissolved molecules are identical. The effect for an eq 
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quantity of energy when the electric vector is in the e-direction is 
greater than when it is in the o- 6 -plane, since the absorp- 
tion is greater in the first case than in the second. The lighti- 
ng up of the crystal by plane polarised yellow light only occurs 
i?ben the electric vector vibrates in the a- 6 -plane. The maximum 
excitation of fl-tetrachloro-a-ketonaphthalene will therefore only 
occur when plane polarised light swinging in the c-direction is 
allowed to fall on it, since in this case the light produces no 
brightening in the opposite direction. The fact that the coloration 
does not occur in the solution, hut only in the crystal, shows that 
the ordered, closely packed orientation of the molecules in the 
crystal is the cause of the effect. The two possible formulae for 
0 -tetrachloro-a-ketonaphthalene are considered in the light of the 
present results, and it is shown that, one only is in accord with 
them, namely, that with Cl* in the a-position. J. F. S. 

Temperature-coefficients of the Action of Light on the 
Chlorine-Hydrogen Mixture with Monochromatic Light. 

M. Padoa and C. Butironi (Gazzetta, 1917. 47, ii, 6 — 9).^-The 
velocities of the combination of hydrogen and chlorine at 10°, 20°, 
30°, and 40°, and for lights of different, wave-lengths, have been 
measured, the mean temperature-coefficients being as follows: white 
light, 1*29; green (A = 550 — 530), 1*50; blue (A =490 — 470), 1*31; 
violet (A=460 — 440), 1*21; ultra-violet (A = 400 — 350), 1*17. 

T. H. P. 

History of Substances Sensitive to Light. Boruttau 
(Zeitsch. angtw. Chem,, 1918, 31, 139 — 140). — The discovery of 
the colour change of silver salts under the influence of light is stated 
to be mentioned first by Konrad Gessner in 1565 in his work, De 
omni verum fossilium genere libri aliquot.” and not by Fabricius, as 
erroneously supposed. Gessner describes the darkening of natural 
hornsilver when exposed to light. The later history of the subject 
;is traversed. H. J. H. 

| The Parent-substance of Actinium, a New Radioactive 
Element of, long Life-period. Otto Hahn and ’Lise Meitner 
(Phjsikal. Zeitsch 1918, 19, 208 — 218. Compare Soddy, Cranston, 
and Hitchins, this vol., ii, 211).- — The history of the long search 
for the parent of actinium is detailed. The value for the half- 
period of actinium itself, given provisionally by Mine, Curie as of 
the order of thirty years, has been confirmed for an actinium pre- 
paration studied during seven years, as well as for several more 
recently prepared specimens. Early attempts to detect the parent 
of actinium in uranium salts led to no result. In the first successful 
experiment, 21 grams of powdered pitchblende were treated with 
hot concentrated nitric acid, Part of the undissolved siliceous 
residue, mixed with some mg. of potassium tantalum fluoride, was 
treated with hydrofluoric acid, which dissolved it for the most 
part, and the solution, after filtration and evaporation, was 
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evaporated with concentrated sulphuric acid. Concentrated nitric 
acid dissolved most of the residue. The undissolved part was 
mounted on an aluminium sheet (Prep. I), and was found to give 
a-rays,' which remained constant for some weeks and then slowly 
increased when the preparation was tested bare. Tested so as to 
cut out the a-rays of low range, the growth of the radiation was 
much more marked, increasing some sixfold in the course of a year 
the growth being linear with the time after the first few weeks. 
This indicated that the siliceous residues from pitchblende contained 
the 8ought-for parent of the actinium, resembling tantalum fo 
chemical character and giving a-rays of low range in producing 
actinium, the products of which give a-rays of long range. 

This view was completely confirmed by working with larger 
quantities of Tich pitchblende residues obtained from the Grinin- 
fabrik, Brunswick. These residues, after a preliminary treatment 
with hydrochloric acid in presence of a few mg. of tantalic acid, 
and after the addition of a few mg. of thorium nitrate, were treated 
aa detailed for Prep. I. The rapid growth of the more penetrating 
a-radiation was confirmed, and the growth of an active deposit also 
found. After three weeks, no active deposit could be detected, but 
after five months an easily measurable quantity was found, audits 
growth thereafter could be followed and the active deposit itself 
shown to be that of actinium. The gTowth of the actinium emani- 
tion with time was also observed. For the measurement of the 
range of the a-rays and the quantitative study of the growth ol 
emanation and active deposit, preparations were worked up by 
Giesel at the Clrininfabrik from 1 kilogram of pitchblende residue’ 
by the method described. The weight was reduced to 16 grams, 
and from this 73 mg., mainly tantalic acid, was obtained as a 
white powder, one thousand times as active as the material from 
which it was separated, and weight for weight, forty-six times as 
active as uranium oxide. Assuming that 8% of the nranium atoms : 
disintegrating produce “protoactinium,” the quantity in the 73 mg 
is that in equilibrium with 86 grams of uranium. 

Concordant measurements of the range of the a-rays gavi 
3'314 cm. in air at 0° and 760 mm. (wrongly given in the summars 
and elsewhere as 3T4 cm.). From the Geiger Nutyall relation, 
using the values for the constants A and B deduced from observa- 
tions of the range of the a-rays of radio-actinium, the calculated 
half-life period is 180,000 years, but using the values found for the 
a-rays of actinium- X, the half-period calculated is 1200 years. It 
is of interest that in the latter research, Meyer, Hess, and Paneth 
observed for actinium itself a very feeble a-radiation of rang* 
3'38 cm., which was probably due to admixed proto-actininm. 

Using 45 mg. of the preparation, the growth of the actinium 
emanation was followed for 100 days, in which time the amount 
•increased to thirty times that present at the first measurement 
four days from preparation. After the initial period of gradually 
increasing rate of growth, extending over forty days, due to tb* 
successive generation of radio-actinium and actinium- X, the growth 
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continued linearly with the time. The growth of the active deposit 
from 9*5 mg. of the preparation was also followed. The active 
deposit showed a sevenfold increase between the first and the third 
month. 

Protoactinium is one of the five new radio-elements occupying a 
place in the periodic table hitherto vacant, and the determination 
of its spectrum and atomic weight should be practicable. For each 
1 gram of radium in uranium minerals there should be 60 mg. of 
protoactinium if its life is 1200 years and 9 grams if its life is 
180,000 years. Its atomic weight is either 230 or 234, according as 
the actinium series is derived from uranium-// or uranium-/, and 
the former is indicated according to the Fajans generalisation, 
between atomic weight and life-period of isotopes, which makes the 
roost probable value for the atomic weight of radioactinium 226. 
Its separation in quantity from pitchblende residue should enable 
purer preparations of actinium to be prepared than have yet been 
got, analogously to the preparation of radiothorium from old meso- 
thorium preparations. It should prove to be a radioactive sub- 
stance, the a-activity of which increases sixfold dining the lapse of 
some generations and then remains constant and permanent, 

F. S. 

The Life period of Radiothorium, Mesothorium, and 
Thorium. 'Lise Meitner (Physikal. Zeitsch 1918, 19, 257—263). 
—Measurements extended over seven years, of a-, J8-, and also 
■prays of six preparations of radiothorium prepared by electrolytic 
*nd chemical methods all gave quite linear logarithmic decay 
urves, the half-period for the six preparations varying between 
190 and 698 days, the mean being 696 days = 1*905 years, accurate 
o about 1%. 

The life-period of mesothorium-/ was determined by a new method 
rom the growth of radiothorium from mesothorium initially quite 
ree from radiothorium. Mesothorium as free as possible from 
adium was prepared from mantle-ash by the firm of Knofler and 
*>., Plotzensee, the preparation being crystallised three times at 
ortnightly intervals to remove radiothoriiim and its products, 
tested for radium, it was found that only £*8% of the j8-rays and 
•"62% of the y-rays were due to this element, which was corrected 
or. By comparing the curve obtained with theoretical curves 
Irawn for various periods of mesothorium, the results were found 
o agree well with a value 6*7 years for the half-period. This new 
r alue was checked by observation of the decay of the activity of a 
ireparation of mesothorium, prepared by Hahn in 1906 and 7T 
'ears old at the commencement of the measurements. The period 
gain found, 6*7 years, is considerably higher than the value, 5*5 
'ears, for the half-period of mesothorium commonly accepted. The 
aaximum of the a-activity of a mesothorium preparation is calcu- 
ated to be 4*83 years from preparation; and of the y-rays, through 
( o on. of lead, 3 '34 years. For preparations of equal a-activity of 
adium and radiothorium respectively in equilibrium with their 
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a-ray products, the y-rays of radium are 1*5 times those of radio- 
thorium and 0‘9 times those of radiothorium and mesothorium ia 
equilibrium. 

The life-period of thorium was calculated by a somewhat elaborate 
method depending on a comparison of the arrays of radium and 
thorium preparations under defined conditions, and found to be 
2*37 x 10 10 years (period of half change), which is somewhat greater 
than previous estimates— 1*28 (Geiger and Rutherford), 1-86 
(McCoy), l*5(xl0 10 years) (Heiman). The above value is reduced 
to 2*16 x 10 10 years if the just published value for the half-period 
of radium is taken as 1580 years (Hess and Lawson). F. S, 

Radioactivity in Natural Sardinian Materials, with 
Minerogenetic Particulars. Aurelio Serra f Gazzetta , 1917, 
47, ii, 1 — 5). — A Sardinian porphyritic granite is found to be radio- 
active, its activity being a = 0*00010. The activity is shown to be 
due to the presence in the rock of uraniferous biotite; the biotite 
has been subjected to the action of water which has previously 
traversed strata of uraniferous mica, the thickness of the latter 
determining the greater or less radioactive power. T. H. P. 

Abnormality of Strong Electrolytes. II. Electrical 
Conductivity of Non aqueous Solutions. Jnanexdra Chandra 
Ghosh (T., 1918, 113, 627 — 638). — In a previous paper (compare 
this vol M ii, 215) it has been shown that the variation of the con- 
ductivity of aqueous solutions of salts with dilution can be satis- 
factorily accounted for by equations which the author has derived 
from certain assumptions relative to the nature of electrolytes. It 
is now shpwn that these equations may be applied with equal success 
to the conductivity of non-aqueous solutions of strong electrolytes. 
In all, some thirty different solvents have been examined with refer- 
ence to the influence of dilution on the conductivity of one or more 
dissolved electrolytes. 

The behaviour of Walden's <f normal electrolyte" (tetraethyl- 
ammonium iodide) can only be explained on the assumption that it 
at first undergoes polymerisation and then ionises as a ternary 
electrolyte in accordance with the equation (NEt 1 I) 2 =2NEt 4 ‘ + Iv- 
or (NEt J) 2 = (NEt/) 2 * + 21'. 

From his observations on the conductivity of tetraethylammomuin 
iodide in different solvents, Walden found that the product of the 
dielectric constant (D) and the cube root of the dilution (7), for 
which the degree of ionisation has a common value, is the samefoT 
all solvents. In other words, T) Zj V is independent of the nature 
of the solvent. It is shown that this empirical relation follows at 
once from the author’s equations, in which p v } ft ^ represents, how- 
ever. the activity coefficient and not the degree of ionisation in the 
Arrhenius sense, H. M. D- 

Electromotive Behaviour of Oxygen and its Anodic 
Evolution below the Reversible Oxygen Potential. G. Grube 
and B. Dulk ( Zeit&ch . Elektrockem 1918, 24, 237—248). — With 
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the object of ascertaining the nature of the process occurring on 
an anodically polarised platinum electrode during the evolution of 
oxygen, the authors have measured the oxygen potential on such 
an electrode which at the same time is polarised by a measured 
direct current and an alternating current. The latter actt’ in the 
same way as a depolariser of measured strength. Series of measure- 
ments are recorded for alternating currents up to 4‘0 amperes and 
current densities up to 0*287 ampere per sq. cm. All measurements 
were made at 20° and in 2 A -sulphuric acid. A further series of 
measurements is recorded for A r -sodium hydroxide for depolarising 
currents up to 5*0 amperes and 0'358 ampere per sq cm. current 
density. It is shown that the depolarising action of the alternating 
current is due to the reduction of a platinum oxide by the cathodic 
component. If the alternating current is slowly increased in 
strength along with a steady direct current, the oxygen potential 
(that is, the anode potential) falls below the value for the reversible 
formation of oxygen. The potential curve obtained from the 
measurements falls into three parts which are separated by inflec- 
tion points. The highest of these curves corresponds with 
€i=2'0-l'5 volts, the next to €*=1-5-1*23 volts, and the lowest 
with e*=l’23-l-0 volts. This compels the assumption that the 
electromotive activity of oxygen above its equilibrium potential 
causes the formation of two different platinum oxides. The oxide 
which is active over the region e* = 2’0 — 1-5 volts is unknown and 
is higher than Pt0 3 . In the region e h = 1*5-1*23 volts, the dis- 
solved oxide Pt0 3 brings about the evolution of oxygen, whilst 
below 1-23 volts the evolution of oxygen is due to the reaction 
H 2 0 2 + 0 — >• H 2 0 + 0 2 . The hydrogen peroxide necessary for this 
change is produced by alternating current on the anode. The most 
probable value for the oxygen potential is given as e h = +1*23 volts. 

* J. F. S. 

Kinetics of Reactions with Electrolytes in Homogeneous 
Systems. Rud. Wegschrider ( MonaUh 1918, 39, 15— 86).— A 
theoretical paper in which the kinetics of the various types of reac- 
tions with electrolytes are discussed. Replaceable electrolytes are 
characterised as those which have the sajjie type of formulae, 
are not ionised in stages, have the same dissociation constant, 
have either a common ion and only one unlike ion, or are 
binary electrolytes. In the case where all the electrolytes are 
replaceable, it is shown that they have the same degree of dissocia- 
tion, and this depends on the total concentration of the electrolytes 
only. With electrolytes having dissimilar ions, the degree of dis- 
sociation does not depend on the electrolyte, but on the nature of 
the ion-forming radicles. If in a reaction only non-electrolytes and 
replaceable electrolytes are present, then the degree of dissociation 
does not change if the total concentration of the electrolytes does 
u&t change. In general, the course of an electrolytic reaction is 
different in accordance with whether a separation of electrolyte 
occurs or not. A statement is evolved which represents the change 
m dissociation of a n on-replaceable electrolyte, in the presence of 

17* 
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replaceable electrolytes, during the course of a reaction 
with constant total ion concentration. The relationship between 
the velocity constant, as obtained from the law of mass 
action, and the course of the reaction is examined for the 
case where only one electrolyte is active (1) as relating 
to the undissociated molecule, and (2) either as relating to 
all the ions or only to one ion of a given molecule. The case oi 
simultaneous reactions with a single electrolyte, and reactions with 
two electrolytes are also considered. The regularities found in 
these cases are illustrated by means of well-investigated reactions. 
In the case of the barium catalysis of Abel and the cation catalysis 
of Holmberg, it is shown that the formulae obtained are quantita- 
tively accurate, despite the presence of strong electrolytes. It is 
clearly shown that the electrolytic dissociation theory is not only 
not disproved by chemical kinetics, but is strongly supported. 
Further, the view of the overwhelming importance of the ionic 
condition in bringing about chemical reactions must be very much 
restricted. It is also shown on what conditions the divergencies 
from the laws of chemical kinetics depend, and also how the sensi- 
tiveness of kinetic calculations depends on uncertainty of the value 
of the degree of dissociation. J. F. S. 

Electrochemical Behaviour of Molybdenum and some 
Molybdenum Compounds. Kuno Wolf (Diss. Tech. Hochschule 
Aachen , 1918, 38 pp.; from Chem. Zentr., 1918, i, 608 — 609),— 
For the electrolytic estimation of molybdenum, the metal is 
separated in the form of the hydrated sesquioxide, and is then dried 
and converted into the trioxide by ignition at 425°; sublimation 
occurs at 450°. The separated sesquioxide or hydroxide has an 
electrolytic and at first a pseudo-metallic conductivity. Op account 
of the poor yield, the electrolytic preparation of hydrated molyb- 
denum sesquioxide is not practicable. Pure molybdenum, freezing 
point 2250°, B 8' 95, prepared from the commercial metal, can be 
formed into sticks without pressure, treatment with a current of 
hydrogen for five to six hours at 2250°, however, being necessary 
for the reduction of included oxides. Pure molybdenum free from 
oxide is converted by # chlorine into black, deliquescent molybdenum 
pentachloride, which on treatment with hydrogen at 250° yields 
the deep brownish-red, amorphous trichloride; this, when heated 
in a current of carbon dioxide, decomposes gradually with forma- 
tion of the volatile tetrachloride and the refractory pale yellow, 
amorphous dichloride; the lower chlorides of molybdenum are much 
more stable than the higher towards air and water. In the pre- 
paration of the dichloride from molybdenum, it is important to 
exclude every trace of oxygen, because when heated in air the 
dichloride gives a cloudy white sublimate and a black residue of 
oxide. The dichloride gives yellow solutions in aqueous sodium hydr- 
oxide or potassium hydroxide, which deposit the black dihydroxide 
when boiled. The alcoholic solution conducts the electric current, 
phe molecular conductivity increasing on dilution; hydrogen and 
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the oxychloride, Mc^(OH) 2 C1 4 , and sometimes molybdenum, are 
liberated at the cathode, whilst acetaldehyde and ethyl chloride are 
formed at the anode. By combination with an alcoholic calomel 
electrode, the electrolytic, potential for molybdenum /molybdenum 
dichloride dissolved in alcohol has a value 0*552 volt referred to 
the hydrogen electrode as zero. In the potential series molybdenum 
falls between mercurous mercury and tervalent antimony. The 
alteration of the potential with dilution corresponds only qualita- 
tively with Nernst's formula. D. F. T. 

Electric Nebulae ol Antipyretica. H. Zvyaardemaker and 
H. Zeehuisen ( Proc . K. Akad. Wetensch. Amsterdam , 1918, 20, 
1272 — 1277). — The electric charge which is developed when a solu- 
tion of an odorous substance in water is sprayed (Zwaardemaker, 
A., 1917, ii, 63; see also Backman, A., 1917, i, 498) is also produced 
by solutions of other substances, odorous or odourless, such a9 
saponins, glucosides, alkaloids, antipyretica, and other physiologically 
active substances. In order to produce the electric phenomenon, 
the substance, added to water and sprayed with it, must satisfy 
certain conditions: (1) it must be soluble in water; (2) it must 
lower the surface tension; (3) it must volatilise when spread over 
a large evaporation area. Inorganic acids and salts, glycerol, 
sugars, dextrin, lecithin, and albumin do not produce the pheno- 
menon. 

A saturated aqueous solution of the antipyretic alkaloids, 
quinine, quinidine, cinchonine, cinchonidine, etc., sprayed under 
an over-pressure of 2 atrnos., charges positively a screen at a distance 
of about 25 cm., the air around it and at some distance from it 
being charged negatively. The effect, is less pronounced than that 
caused by odorous substances. 

The charge produced by salicylic acid and its derivatives varies 
from zero in the case of insoluble phenyl and benzyl salicylates to 
a moderate effect with salts of salicylic acid and to effects 
caused by salicylic acid and its liquid derivatives, which are 
sometimes stronger than those due to typical odorous sub- 
stances such as camphor. The salts owe their electrifying power 
to the anion; the cation lessens the charge of the nebula. The 
optimal electrifying power of salicylic acid is produced by a milli- 
nonnal solution. 

The third group of antipyretica examined comprises quinoline 
derivatives, pyrazoles, and p-aminophenols. The electric pheno- 
menon is produced by pvramidone, phenacetin, and citrophen with 
moderate intensity, somewhat more strongly by kairine, and is 
'extremely distinct in the case of antipyrine, salipyrine, acetopyrine, 
tussol, antifebrin, and euphorine. 

: To obtain normal results, the sprayer must be earthed. The 
magnitude of the electric charge is greatly affected by the addition 
pf sucrose or sodium chloride to the solution. The charge is always 
increased by the former, but the effect of sodium chloride depends 
pn its concentration. C. S. 


17* — 2 
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New Cryoscopic Tube and Method. Giusbppe 0»dg 
{ Gazzetta , 1917, 47, ii, 188 — 199). — The tube described and figure 
differs from the usual form in having a wide side-tube set obliquely 
to the main tube near the bottom of the latter. This tube is closed 
with a 9topper, and is used for the rapid introduction of solvent 
and substance. The arrangement is intended more especially f 0T 
working with very hygroscopic substances. R. V, g. 

' Condition of Substances in Solution in Absolute Sul- 
phoric Acid. VI. G. Oddo and A. Casamno {Gazzetta, 1 917 
47, ii, 200 — 232. Compare Oddo and Seandola, A., 1910, ii, 1035)’ 
— Continuing this investigation, the authors have studied th. 
behaviour of thirty-one organic acids dissolved in absolute sulphuri 
acid. In the case of the monocarboxylic acids, such as n-butyri, 
acid, the molecular weight observed is a little more than 50% 0 ; 
the true molecular weight, indicating that these acids form dis 
sociated oxonium salts. Among the dicarboxylic acids, oxalic aeic 
gives the highest values, exceeding 80% of the molecular weight, and 
the percentages observed increase with the concentration. Th 
rest of the acids examined in this series have apparent moleculai 
weights which are smaller the more distant the two carboxyls, and 
the figures obtained decrease with the concentration. The con- 
elusions which may be drawn from the experimental data as to tip 
constitution of solvent and solutes are discussed. R. V, S. 

Condition of Substances in Solution in Absolute Sul 
phuric Acid. VII. G. Oddo and A. Casalino ( Gazzetta , 1917. 
47, ii, 232 — 243. Compare preceding abstract). — This paper ddj 
with the behaviour of certain aldehydes, ketones, lactones, ah ; 
anhydrides in absolute sulphuric acid. The aldehydes, ketone, 
and lactones behave like the monobasic acids described in the p» 
ceding paper. Acetic anhydride has 48'9 — 34*3% of its true molt 
cular weight, succinic anhydride 89T — 68*4%, and phthalic] 
anhydride 111*7 — 89‘0%. The variations in each case correspoadl 
with varying concentrations. R. V. S. 

The Laws of the Vapour Pressures of Water and d 
other Vapours. Pietro Enrico Brunelli [Nuovo Cim ., 1917, [nj 
14, ii, 55 — 68). — The formula log p = 23*08647 —4'5 log 
2980*46 / jT — 0*002787’ 0*0000028252^, where p is the pressure in 
mm. of mercury and T is taken to be 273*09 + gives the vapom 
pressure of water more exactly and over a longer range of temper^; 
ture than any of those hitherto proposed. Similar formula ait 
given for carbon dioxide and ammonia, and in these cases also tfei 
agreement with observed values is satisfactory. R. V. S. 

The Saturated Vapour Pressures of Substances of H$ 
Atomicity. E, Amis (Compt. rend., 1918, 167, 267— 270. Cob- 
pare this vol., ii, 294). — The formula given for compounds contaitj 
ing more than eight atoms in their pmlecule is 11 = 7 * 2 /®, Fbe*| 
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and formulae are given in the cases of pentane, hexane, 
heptane, and octane showing the variations of Y with the reduced 
temperature t. The calculated values are in fairly close agree- 
ment with those observed by Young for these four hydrocarbons. 

W. G- 

The Manipulation ol Volatile Substances. HI. Alfred 
Stock ( Ber 1918, 51, 983 — 989. Compare A., 1917, ii, 442). — 
The following pieces of apparatus are described with diagrams, and 
an account is given of their applications. 

I. An improved form of gas-holder for substances which can be 
condensed by liquid air (ibid,). 

II. (a) An arrangement for filling a tube with a gas or mixture, 
without exposure to the air, and sealing it, for example, a mixture 
of hydrogen bromide, monosilane, SiH 4 , and aluminium bromide, 
and (ft) a simple device, “vacuum tube 
opener,” for breaking the capillary of a 
sealed tube and leading off the gases it 
l may contain without exposure to the 

ir. 

III. A simple apparatus for analysing 
, gaseous mixture by measuring the 
iressure of the gas left uncondensed at 
afferent temperatures, suitable for cases 
a which the uncondensable impurity is 
lot more than 25%, and is, of course, 

□soluble in the liquefied gas. The con- 
traction of the apparatus is sufficiently 
lear from the annexed diagram, and it 
s used as follows. A suitable volume of 
he gas is admitted into the measuring 
ube over mercury, which is easily done 
without disturbing the column in the 
ide-limb, this serving as a manometer. 

’he open end is closed with a good 
stopper, and the constricted end is then immersed in the 
doling bath, such as liquid air, and when the levels of the 
nercury columns are steady, the volume of the unabsorbed gas is 
read off and the pressure upon it found from the difference 
n the mercury levels. The temperature of the residual gas will 
tot be uniformly the same as the initial gas, for part of it will be 
nthin the range of the cooling-bath. A sufficiently accurate 
orrection may be made by noting the contraction in volume when 
be tube is filled with air and the constricted end is placed in the 
ath, the immersion being to the same depth as in an actual 
nalysis. Having now corrected the initial and final volumes to 
r -T.P, } the determination of the proportion of unabsorbed gas is 
mple. J. C. W. 

Theimochemical Studies. Daniel Lagerlof (/. pr. Chem., 
^8, [ii], 97, 137 — 140). — As an extension of the earlier paper 
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(this vol., ii, 62), it is shown that if Zubow’s experimental vakes 
are corrected by a divisor 1*00888 instead of 1*007, as suggested by 
Roth, the results thus obtained for n-hexane and n-octane are 
almost identical with those calculated by the author. D. F. T. 

The Characteristic Equation of Fluids. Pierre Weiss 
(Oompt . revd., 1918, 167, 293 — 296. Compare this vol., ii, 291).— 
A mathematical discussion of Ihe subject. W. G. 

The Characteristic Equation of Fluids. Pierre Wsm 
(CJompt. rend., 1918, 167, 364 — 366. Compare preceding abstract). 
— By combining tbe equation expressing the law of dilatation (fo f , 
cit.) and the general equation II— o/ v* for the law of internal 
pressure, the characteristic equation of fluids becomes 

where a, h , and i ) are constants, and R is the constant of perfect 
gases. Very different combinations of these constants may occur 
for the same substance, but generally the values £ = 1 and tj= 2 in 
the region of large volumes, and in that of high densities £ is great 
and the co-volume is small. W. G. 

The Molecular Condition of Alloys in the Crystalline 
State and its Relation with the Form of the Equilibrium 
Diagram. G. Masing {InL Zeitsch. Metalb 1916, 9, 21 — 37 
from Ghern. Zentr., 1918, i, 703 — 704).' — The idea of extensive dis- 
sociation in compounds which over a considerable range of con- 
centration are able to form mixed crystals with the two components 
is not opposed to crystallographic or general considerations ; indeed, 
from the point of view of the phase rule also, dissociation is possible 
in the solid state with such compounds as opposed to compounds 
which are unable to form mixed crystals. A compound which is 
largely dissociated in the solid state and is capable of taking 
only small quantities of the components into solid solution can, as 
an independent crystalline entity, possess a slight solvent power for 
the components only over a small temperature interval in tiu 
immediate neighbourhood of the temperature boundary of its area 
of existence, for example, of the m. p. A highly dissociated com- 
pound which forms mixed crystals with its components over a wide 
range of temperature must also give rise to homogeneous mixed 
crystals over a large interval of concentration. If, however, the 
crystalline form of a compound possessing very limited miscibility 
is stable in tbe solid state over a wide range of temperature, tie 
compound can be only slightly dissociated, and the extent of ti* 
possible dissociation is proportional to the breadth of the area of 
existence of the homogeneous crystals. It is thus possible from 
the equilibrium diagram to draw a conclusion as to the molecular 
condition of an alloy, but the decision concerns only the upper 
limit of the degree of dissociation ; an extensive range of solubility 
in the ^olkl state is not trustworthy evidence of extensive dissocia- 
tion . 
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'With compounds which are strongly dissociated in the solid state, 
the maximum in a fusion or transformation curve need not corre- 
spond with the composition of the compound, and the same limita- 
tion holds also for other properties, such as conductivity and its 
temperature-coefficients. The maximum (or minimum) under such 
conditions is only an indication of the existence of a compound. 
These deductions are not applicable to compounds which are stable 
over a wide range of temperature without taking the components 
into solid solution. There is no symmetrical relationship between 
solubility curves and the curves of homogeneous equilibrium. 

D. F, T. 

The Artificial Coloration o! Spherolites with Heliboidal 
Winding (Tartrates ’and Hydrogen Malates). Paul Gadbert 
( Coinpt . rend., 1918, 167, 368 — 370). — The spherolites are easily 
obtained, ai'tificially coloured, if a solution of the substance con- 
taining some methylene-blue is evaporated as a thin layer on a 
glass plate. The temperature and velocity of crystallisation have 
a great influence on the production of these spherolites. The 
methylene-blue is in the crystalline state in the spherolites. Good 
results were obtained with ammonium hydrogen malate and the 
hydrogen tartrates of sodium, ammonium, rubidium, and thallium. 

W. G. 

Chemical Studies on Physiology. V. “Soluble” and 
“Insoluble” Colloids, Genuine and Spurious Jellies, 
Protoplasma and Cell Permeability. E. Herzfeld and R. 
Klinger ( Biochem . Zeitsch 1918, 88, 232 — 282). — A theoretical 
paper. The authors distinguish between “ soluble ” and “ in- 
soluble” colloids. They assume that in all cases of solution the 
solute forms combinations with many molecules of the solvent, and 
solutions with all stages between molecularly dispersed and colloid- 
ally dispersed particles exist. The latter form “solub'e” colloids. 
In contradistinction to these, “insoluble” colloids exist, which owe 
their dispersion to the adsorption of substances on their surface 
with great affinity for water. To the latter class proteins belong. 
The view of the authors on these substances has been expressed in 
previous papers. Gelatin is regarded as a mixture of polypeptides 
polymerised by means of calcium salts. Jellies are formed from 
colloids with great power of combining with water, and come into 
existence when the whole of the water in the system is accumulated 
on the surface of the colloidal particles. Corresponding with the 
"soluble” and “insoluble” colloids are the “genuine” and 
"spurious” jellies, the former of which only are reversible. The 
authors discuss the application of their ideas to the problems of 
cell permeability and metabolism. >S, B. S. 

Chemical Equilibria in the Reduction and Cementation 
of Iron. Rudolf Schenck ( Zeitsch . Elekfrochm., 1918, 24, 
248—255). — A general resume of work on the iron-carbon, iron- 
carbon monoxide, and similar equilibria. J. F. S. 
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Propagation of Flame through Tubes of small Diameter. 

William Payman and Richard Vernon Wheeler (T., 1918, 113, 
656 — 666), — In continuation of previous experiments on the speed 
of the “ uniform movement ” during the propagation of flame in 
mixtures of methane and air, observations have been made with 
tubes of small diameter. The results obtained show the increased 
cooling effect of the walls of the tube as its diameter is decreased, 
in that the apparent limits of inflammability are narrowed con- 
siderably. It is also found that the speeds of the flames tend 
towards a constant value of about 35 cm. per second as the limit- 
ing mixtures are approached, and it is supposed that this represents 
the slowest speed at which continued propagation of flame (“ uniform 
movement ”) is possible in mixtures of methane and air. 

Experiments made on the propagation of flame through tubes 
open at both ends, the mixture of methane and air in the tube 
being ignited near one end of the tube, show that the distance 
travelled before vibrations are set up which lead to the extinction 
of the flame depends on the length and diameter of the tube and 
on the composition of the mixture. The distance increases with 
the length and the diameter of the tube and diminishes as the 
percentage of methane in the mixture approaches that correspond- 
ing with the maximum speed of propagation of the flame (9*5 — 10% 
methane). In consequence of these relations, it follows that a 
length of tube the diameter of which is small enough to prevent 
the passage of flame in the mixture which corresponds with maxi- 
mum speed of flame propagation may fail to do so when the 
mixture contains a smaller proportion of methane. 

Further experiments described have reference to the propagation 
of flame through short lengths of narrow brass tubes from vessels 
filled with inflammable mixtures. The explosion vessels, consist 
ing of tubes 2 cm. in diameter and of different lengths, contained 
10% mixtures of methane and air. The mixture was ignited near 
the closed end, and the speed with which the flame reached the 
narrow brass exit tube was varied by varying the length of the 
explosion tube. The results obtained with brass tubes from 4 to 
8 mm. in diameter, and with explosion vessels varying in length 
from 10 to 40 cm., show clearly that the increased speed of pro- 
pagation of the flame reduces considerably the protection which 
is afforded by the narrow brass exit tubes. H. M. D, 

Relative Activities of Methyl, Ethyl, and rz-Propyl Iodides 
with Sodium a- and 0-Naphthoxides. Henry Edward Cox 

(T., 1918, 113, 666 — 674). — The rate of the reactions between the 
alkyl iodides and sodium a- and £-naphthoxide in ethyl-alcoholic 
solution has been measured at 40°. For equivalent quantities of 
the reacting substances, the course of the reaction is satisfactorily 
represented bv the equation for a bimoleeular change. The magni- 
tude of the velocity-coefficient increases, however, with the dilution 
of the original solution. The coefficient k v for dilution v can be 
expressed in the form J^—^ + alogv, This equation holds for 
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ethyl and »-propyl iodides at least as far as y = 40. For methyl 
iodide, the relation holds up to v=10 in the case of sodium 
a-naphthoxide and to t> = 7 for the j8-naphthoxide. At higher dilu- 
tions, methyl iodide reacts more rapidly than would be expected 
from the empirical formula. 

The reactivity of the iodides decreases with increase in the weight 
of the alkyl group. Sodium a-naphthoxide is more reactive than 
he j3-compound. H. M. D. 

The Law of Action of Sucrase : Hypothesis of an Inter 
uediate Compound. H. Colin and (Mlle.) A. Chaudun {Comp, 
•end., 1918, 167, 338 — 341). — When the sucrose is in excess with 
respect to the sucrase, the weight x of sugar hydrolysed in a time 
{ is proportional to the quantity of sucrase n and independent of 
:he initial concentration a of the sucrose. The velocity of 
inversion, at first constant, diminishes until the excess of sucrose 
lias disappeared, at which point the value of the quotient 
[dx I dt) I (a — x) remains constant. If, on the other hand, the 
sucrase is in excess with respect to the sucrose, the rate of inversion 
is proportional to a and independent of n ) and the velocity of 
hydrolysis, constantly decreasing, is such that the quotient 
[dxjdt)j{a—x) remains constant throughout. These results are 
in accord with Brown’s hypothesis as to the formation of a com- 
pound betwefen the sugar and the enzyme (compare T., 1902. 81, 
373). W. G. 

Influence of Foreign Substances on the Activity of 
Catalysts. V. Experiments with Palladium Hydrosol in 
the Presence of the Hydroxides of Iron, Copper, and Zinc. 

0. Paal and Wilhelm Hartmann (Her., 1918, 51, 894—906. 
Compare this vol., ii, 303). — Ferric hydroxide is peptised to a 
:ertain extent by sodium protalbinate, but the amount of iron 
taken up is lessened by the addition of sodium hydroxide. Freshly 
precipitated ferric hydroxide does not hinder th® catalysis of mix- 
tures of hydrogen and oxygen by palladium hydrosol, protected by 
sodium protalbinate, nor does it suffer reduction under such con- 
ditions. 

Cupric hydroxide is taken up by sodium protalbinate to a fairly 
:onsiderable extent, and free sodium hydroxide enhances the 
peptisation. More concentrated cupric hydroxide hydrosols than 
have hitherto been described can therefore be made (compare A., 
1906, ii, 358). Freshly precipitated cupric hydroxide lowers the 
activity of palladium hvdrosol towards hydrogen ar.d oxygen mix- 
tures, but large quantities would be necessary to spoil the catalyst 
mtirely. With colloidal cupric hydroxide, however, the activity 
jf the catalyst actually increases for a time, but then falls off 
father rapidly. In both cases the falling off is not regular, for 
ifter some time a slight recovery sets in, followed again by further 
oss of activity. 

Zinc hydroxide is also peptised by sodium protalbinate, This 
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depresses the activity of palladium hydrosol during the first hour 
of an experiment to about half the normal, but a remarkable 
recovery then sets in, and the catalyst actually becomes slightly 
more active than usual, although it still contains colloidal zin c 
hydroxide. J * C * W - 

Inhibition ol Foaming. Cyrus H. Fiske (J. Biol, Ch&m., 
1918, 35, 411 — 413). —From a consideration of the manner of 
action of substances which inhibit foaming, the author draws the 
conclusion that the chief properties contributing to the efficiency 
of an organic liquid as a foam inhibitor are as follows: high surface 
activity, high surface tension, high interfacial tension, low solu- 
bility, and low volatility. A substance which possesses these 
characteristics is tsoamyl wovalerato (or a mixture of this substance 
with bsoarayl alcohol). To prepare the reagent, 28 c.c. of 
anhydrous isovaleric acid, 30 c.c. of isoamyl alcohol, and 1 c.c. of 
concentrated sulphuric acid are boiled together for one hour under 
a reflux condenser. The resulting ester is carefully freed from 
acid by shaking with sodium carbonate and then well washed with 
water. It may be used at once or after distillation. An altern- 
ative method of preparation is to oxidise isoamyl alcohol with 
potassium dichromate and sulphuric acid; the product contains 
some isovaleraldehyde, which can, however, he removed by snaking 
with sodium hydrogen sulphite solution. * “• "• 

A Simple Gas Generator. Bruck (ChemAechn. Woch. t 1917, 
1, 246; from Ghem. Zentr ., 1918, i, 690). — A small generator 
working on the same principle as Kipp’s apparatus is constructed 
from a wide glass tube by fitting it internally near its closed end 
with a perforated shelf of rubber or similar material. The neck 
of the tube is fitted with a cork; through this passes a tesWiibe 
to which has been sealed concentrically a narrow glass tube, 
this glass tube reaching through the shelf to the bottom of the 
wide containing tube. For the generation of hydrogen, zinc 
is placed on the* shelf and hydrochloric acid introduced at the 
mouth of the test-tube; the acid flows through the test-tube and 
its extension into the end of the wider tube, and then rises until 
it passes through the shelf to the zinc. D. P* T. 

Aspirator. J. M. Johlin(J. Ind. Eng. Ch&m. f 1918, 10, 632).*— 
A large glass bottle, serving as the reservoir, is closed by a cork 
carrying three tubes; one of these is the inlet or outlet for the gas, 
another is used as a siphon for emptying the water from the bottle 
when this is full, whilst water is admitted through the third tube 
so that the gas may be forced out. The water enters through a 
narrow jet in a wide tube fitted at the top of the third tube, the 
wide tube being provided with a side-tube which carries off am 
excess of water. W. P. 

Safety Valve. E. Rittenhouse ( J . Ind. Eng. CJiem., 1918> 10, 
g33) short length of glass tube has a small bulb at its lowei 
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e nd and a narrow central tube is sealed to the inner wall and 
extends almost to the bottom of the bulb; a' globule of mercury 
in the bulb seals the lower end of the central tube. When this 
piece of apparatus is inserted in a hole in a cork closing a flask, 
air may enter through the central tube, bubble through the 
mercury, and enter the flask through a small opening in the wall 
of the tube above the bulb. The valve is useful when ammonia 
is being distilled and absorbed in standard acid; air is admitted 
to the flask during any temporary decrease in pressure in the latter, 
thus preventing the standard acid from being drawn into the flask. 
Vapours cannot escape through the valve outwards owing to the 
mercury rising in the central tube. W. P. S. 

Filtration Apparatus. F. H artel (Zeitsch. Nahr. Genussm., 
1918 35, 444 — 445). — An apparatus for filtration under reduced 
pressure consists of a rectangular specimen jar without a neck and 
having a square, overlapping lid. The jar is laid on its side, and 
in the upper side are bored two holes, one for receiving the stem 
of a funnel or filter tube and the other a tube provided with a 
three-way tap and connected with a pump. The vessel (beaker, 
flask, etc.) in which the filtrate collects is placed in the jar beneath 
the stem of the funnel. The apparatus enables the filtrate to be 
collected directly in a vessel, in which it may be subjected to any 
further treatment, and transference from a filter-flask is avoided. 

W. P. S. 

Ultra-filtration of Small Quantities of Liquid by Centri- 
fugal Force. D. J. de Waard (Arch. Nkrland. Physiol , 1918, 2, 

530 533). — The apparatus consists of a thick glass tube about 

60 cm. long and 1 cm. bore separated from a similar tube, closed 
at its distal end, by a nickel disk pierced with openings about 
2 mm. in diameter. The membrane is placed on the disk, and then 
the tubes are pressed firmly on to the disk by means of a screw cap 
and collars attached to the tubes. The whole apparatus now 
resembles a test-tube divided into an upper and a lower portion 
by the disk supporting the membrane. A minute hole is pierced 
in the side of the lower tube just below the collar to allow of the 
escape of air. The liquid to be filtered is poured on the membrane, 
and the apparatus then placed in a centrifugal machine. If the 
number of revolutions per minute is about 3000, the filtration 
pressure is about 6 atmospheres per sq. cm. The membrane may 
be of animal origin, or prepared from celloidine or other material 
by Walpole’s method. During centrifugalisation, the lower tube 
should be protected by an outer tube of copper, the intervening 
space being filled with oil. * 

New Form of Ultra filter. Some of its Uses in Bio- 
logical and Synthetic Organic Chemistry. Philip Adolph 
Kober (J. Awer. Chem. Soc. } 1918, 40, 1226 — 1230). Quantita- 
tive dialysis has hitherto been impossible on account of the extreme 
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dilution of both filtrate and residue caused by the dialysing water. 
Through the discovery that all semipermeable membranes per- 
vaporate (Kober, A., 1917, ii, 295), the difficulties of ultra-filtra- 
tion by dialysis have been completely overcome. An apparatus, 
consisting essentially of a dialyser with automatic water supply 
connected by a siphon to a pervaporator, is figured and described. 
Its action depends on perforating both the dialysate and the 
diSusate solutions during dialysis, whereby quantitative dialysis 


is rendered possible. . . , . . . . 

The author gives a few examples showing that in biological or 
synthetic work humus material or highly coloured by-products, 
which cannot be removed by charcoal, are rapidly or comp etely 
removed by ultra-filtration. [See also J . Soc. Chem.. lad., October] 


Device to ensure Tight Connections between Glass and 
Rubber Tubing. C. C. Kiplingf.r (J. Ind. Eng. Chem , 1918, 10, 
631). — A piece of stout string is tied round the joint and is 
tightened by slipping a piece of metal wire between the string and 
rubber, and twisting the wire until the string is quite tight; the 
ends of the wire are then bent round the tube. W. r. S . 


Inorganic Chemistry. 


Enrichment of Iodine during its Purification. Francesco 
Lenci (Boa: chim. farm., 1918, 57, 121— 123).— In the purifica- 
tion of iodine, sublimation removes most of the cyanogen iodide, 
which sublimes first, and also the bromine and moisture, and 
sublimation in presence of potassium iodide gets rid of chlorine and 
bromine. Loss of iodine during the purification may be avoided 
by treatment based on the results obtained by Tarugi (this vob, 
ii, 203). [See, further, J. Soc. Chem. Ind 579a.] T. H. P. 

The Theory of Transmission of Oxygen. Ed. Justin 
Mueller (J. Pharm. Chim., 1918, [vii], 18, 17 — 18). Certain 
metallic salts, particularly copper salts, behave as anaeroxydases, 
and the authors conclude that these substances have secondary 
valencies having the power to take up oxygen and to transmit it 
at once under suitable conditions. Anaeroxydases and copper salts 
behave alike in Jhe oxidation of guaiacum resin in the presence of 
hydrogen peroxide. W. P< S. 

Reduction of Sulphuric Acid by Carbon Monoxide. Jak 

Milbauer (Chem. Zeit., 1918, 42, 313 — 315).— At 250®, sulphuric 
acid is reduced by carbon monoxide according to the equation 
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HjSOi + CO s*COj + S0 fc + HjO ; about 25 mg. of sulphur dioxide 
are produced per hour when carbon monoxide is passed at the rate 
of O' 6 litre per hour through a layer of sulphuric acid 9'5 cm. in 
height. The reaction proceeds as long as the strength of the • 
sulphuric acid does not fall below 91%, and is accelerated by the 
presence of certain catalysts, such as palladium, iridium, mercury, 
selenium, silver, gold, tin, etc. Platinum, osmium, and copper 
sulphate do not affect the rate of the reaction. W. P. S. 

preparation and Testing of Pure Arsenious Oxide. 

Robert M. Chapin ( J . Ind. Eng. Chem> f 1918, 10, 522 — 524). — 
Ordinary arsenious oxide is boiled for about one hour with a 
quantity of water insufficient to dissolve the whole of it, the solu- 
tion filtered while hot, the filtrate concentrated until arsenious 
oxide begins to precipitate, and the solution again filtered. The 
separated oxide is tested for antimony by dissolving a portion in 
ammonia, adding hydrogen sulphide, boiling the mixture, and then 
cooling in ice-water; a turbidity is obtained if more than 0‘15% of 
antimony trioxide is present, and in such case the arsenious oxide 
must be treated further as described. The purification depends 
on the fact that antimony, if present, is absorbed almost completely 
by the solid arsenious oxide which remains undissolved in the 
aqueous solution. The final crystallisation of the pure arsenious 
oxide is best made from a slightly hydrochloric acid solution, and 
the product is then sublimed. [See, further, J . Soc. Chtm. Ind. t 
October.] W. P. S. 

Silicon Hydrides. V. Decomposition of Silicon Hydrides 
by Water. Action of Hydrogen Bromide on Monosilane. 

Alfred Stock and Carl Somieski ( Ber 1918, 51, 989 — 996. 
Compare A., 1916, ii, 319; this vol., ii, 110, 111). — In the first 
communication on the silanes, it was reported that they suffer 
decomposition into 'silicic acid and hydrogen when left for a few 
hours in contact with water. It is now found that this reaction 
is largely conditioned by the alkalinity of the glass apparatus, for 
in quartz vessels, or with slightly acidified water practically no 
change takes place during several days. 

This stability of the hydrides may be made use of in analysing 
mixtures of the three gases, monosilane, hydrogen bromide, and 
bromotnonosilane. The last-named gas reacts immediately with 
water to form the gas diBiloxane and hydrobromic acid, thus : 
2SiH 3 Br + H 2 0 = (SiH 3 )20 + 2HBr. After two or three hours, the 
new gas reacts further to give hydrogen, thus: (SiH 3 ) 2 0 + H 2 0 = 
Si0 2 + 3H s . If the volume of the mixture is a c.c., the volume 
after the initial contraction is b c.c., and the final volume after 
the production of hydrogen is c c.c., then c — 6 gives the volume 
of SiH s Br and a— &— — 6) the volume of HBr. 

From the point of view of carbon chemistry, a remarkable reac- 
tion of the silicon hydrides has now been discovered. Monosilane, 
for example, reacts very readily with hydrogen bromide in the 
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presence of aluminium bromide, according to the equation* 
SiH 4 + HBr = SiH s Br+H 2 , SiH^SHBrsSiHjB^ + SH^, etc. I D 
one experiment, which ia fully described, 207 c.c. of monosilane and 
188*8 c.c. of hydrogen bromide were heated for three hours at 100° 
in a sealed tube of 700 . c.c. capacity, on the walls of which a little 
aluminium bromide had been deposited by sublimation, when 86*7 
c.c. of monosilane, 52*5 c.c. of SiH s Br, and 67*8 c.c. of SiH 2 Br 2 were 
obtained from the product, practically all the hydrogen bromide 
having disappeared. This method is consequently better than 
direct bromination for the preparation of the lower bromides. 

The apparatus employed is described in another paper (see this 
vol., ii, 353). J. C. \V. 

Melting Points of Cristobalite and Tridymite. J. B. 

Ferguson and H. E. Merwin ( Amtr . J . Sci., 1918, [iv],. 46, 
417—426). — Cristobalite prepared by heating clear quartz crystals 
for 144 hours at 1300 — 1400° melts at 1710°±10°. 

Tridymite grains selected from the cristobalite mass were con- 
verted into cristobalite at 1667 — 1677° without melting. Two speci- 
mens of natural tridymite (one from Nevada and one from Mexico) 
both melted sharply at 1670°±10°. The results confirm those of 
Fenner (A., 1913, ii, 133), showing that the region of stability of 
cristobalite is above that of tridymite. [See, further, J . Soc. Chew. 
Ind 546a.] A. B. S. 

A Supposed Fusion of Carbon by O. Luinmer. M. La Rosa 

(i Gazzetta , 1917, 47, ii, 19 — 31). — The author criticises Lummer’s 
conclusions {V erftiimgung dtr Kohlt, etc., Braunschweig, July, 
1914), and directs attention to some of his earlier experiments. 1 

T. H,P. 

Residual and Extinctive Atmospheres of Flames. Thqmas 
Fred Eric Rhead (J. Soc. Chern . Ind., 1918, 37, 274 — 278t).— 
Experiments have been made with the flames of a number of 
different gases to determine the amount of oxygen in (1) the “ resi- 
dual atmosphere,” that is, the atmosphere in which the flame, 
burning in a limited supply of air, becomes extinguished, and (2) 
the “ extinctive atmosphere,” that is, the mixture of oxygen and 
nitrogen which is just unable to support combustion of the gas. 

The residual atmospheres of flames of the hydrocarbons methane, 
propane, butane, and pentane were found to contain from 15*6% 
to 16*4% of oxygen, the value increasing gradually with the mole- 
cular weight. Far cyanogen, the value found was 15*3%, for 
carbon monoxide 10*2%, and for hydrogen 5 '7%. The oxygen con- 
tent of the residual or extinctive atmosphere depends primarily on 
the rate of diffusion of the combustible gas into the atmosphere and 
on the complexity of the combustion process. Hydrogen, with a 
high rate of diffusion, a simple reaction, and a high initial rate of 
flame propagation in air, therefore leaves an atmosphere with a 
low oxygen content. 



INORGANIC CHEMISTRY. 


ii. 363 


Jj'or the examination of the extinctive atmospheres, a novel ex- 
perimental method was devised, consisting in feeding a flame with 
a mixture of air and nitrogen which could be varied at will with 
considerable nicety. The mixture which just extinguished the 
flame was taken as the extinctive atmosphere. The oxygen content 
in the case of the hydrocarbons methane to pentane was found to 
be practically constant at 16’3 — 16‘6%, with a constant speed of 
the gas stream and of the current of air-nitrogen mixture. It was 
found, however, that the flame would continue to burn in an atmo- 
sphere containing less oxygen when the atmosphere was supplied 
at a greater speed. Coal gas behaves differently from a pure gas, 
on account of the widely different extinctive atmospheres of its two 
principal constituents, hydrogen and methane. Experiments on a 
mixture of these gases showed that in the presence of an atmosphere 
of low oxygen content the hydrogen burns preferentially. The 
1 methane under these conditions acts mainly as a diluent, and this 
accounts for the observation that in the case of coal gas the oxygen 
content of the extinctive atmosphere is diminished by increasing 
the speed of the gas stream. E. H. R. 

The Ternary System— Sodium Sulphate, Ammonium 
Sulphate, and Water. The Utilisation of Nitre Cake for 
the Production of Ammonium Sulphate. Harry Medforth 
Dawson (T., 1918, 113, 675 — 688). — An account is given of the 
equilibrium relations in the system Na 2 SQ 4 -(NH 4 ) 2 S 0 4 -H 2 0 at 
temperatures between -20° and 100°. The characteristic features 
of the system, which are illustrated by diagrams of a somewhat 
novel type, are largely determined by the formation of the ternary 
compound Na 2 S0 4 ,(NH 4 ) 2 S0 4 ,4H 2 0, which may exist in contact 
with solutions at any temperature between -16° and 59*3°. Below 
-16°, the double salt, in contact with solution, is decomposed, with 
the formation of Glauber’s salt and ammonium sulphate, and above 
59 3° it decomposes with the formation of the anhydrous simple 
salts. Other invariant temperatures are -19*5°, at which 
Glauber’s salt, ammonium sulphate, and ice co-exist in equilibrium 
with saturated solution, and 26’5°, at which the saturated solution 
is in equilibrium with Glauber’s salt, anhydrous sodium sulphate, 
and the double salt. 

The curves which show the influence of temperature on the com- 
position of the solutions saturated with respect to two solid phases 
are distinguished by the fact that the solutions saturated with 
respect to Glauber’s salt and the double salt show a rapid diminu- 
tion in the ammonium sulphate concentration and a rapid increase 
in the sodium sulphate concentration as the temperature rises from 
-16° to 26 , 5°. On the other hand, solutions saturated with respect 
to anhydrous sodium sulphate and the double salt show a decrease 
m the sodium sulphate concentration and a remarkably rapid 
increase in the ammonium sulphate concentration as the tempera- 
ture rises from 26*5° to 59- 3°. 

Between -16° and 20°, the double salt is decomposed by water 
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with the separation of Glauber’s salt, and between 41*5° and 59*3° 
it is similarly decomposed with the separation of anhydrous sodium 
sulphate. These intervals of temperature represent the lower and 
upper transition intervals. 

In virtue of the considerable differences in the values of the ratio 
of ammonium sulphate to sodium sulphate in the saturated solu- 
tions at high and low temperatures, it is possible to separate these 
salts by crystallisation under suitably controlled conditions. A 
method has been devised in which solutions of appropriate con- 
centration are cooled to a temperature of about —10°, when 
Glauber ’3 salt separates out, the mother liquors being subsequently 
evaporated at about 100° when pure ammonium sulphate is 
deposited until the ratio of ammonium sulphate to sodium sulphate 
in the hot solution has fallen to a value much smaller than that 
characteristic of the mother liquor from the crystallisation process, 

H. M. D. 

Composition of Lime-Sulphur Solutions. 0. B. Wnmn 

(/. Ind. Eng . Chem., 1918, 10 , 539— 545).— Lime-sulphur solution 
which has been prepared from ordinary commercial lime and 
sulphur, and has been kept for several days, does cot contain 
any appreciable amount of hydrogen, sulphide, calcium hydro- 
sulphide, calcium hydroxyhydrosulphide, or the corresponding salts 
of other metals; free calcium hydroxide is not present. When, 
however, an excess of lime has been used in preparing the lime- 
sulphur solution, or when the latter has been diluted with lime- 
water, free calcium hydroxide may be present for a time, but 
gradually disappears. * The addition of magnesium sulphate to 
lime-sulphur solution produces a slight increase in the monosulphide 
sulphur and sulphide sulphur contents, whilst the thiosulphate 
sulphur content is not affected; the magnesium replaces calcium, 
magnesium polysulphide being formed and calcium sulphate 
crystallising from the solution. Free sulphur does not appear to 
be present in lime-sulphur solution, and any sulphur which 
separates is derived from the higher polysulphides. The orange- 
red crystals which separate from concentrated lime^-sulphur solu- 
tion have the composition 2Ca0,CaS 3 ,llH 2 0, but it is improbable 
that they exist in this form in the solution. [See, further. J . Soc. 
Chem. Ind,, October.] W. P. S. 

Influence of the Temperature of Burning on the Kate of 
Hydration of Magnesium Oxide. Edward de Mille Campbell 
(J. Ind . Eng. Chem., 1918, 10, 595— 596).— When magnesite is 
ignited at or below 1100°, the resulting magnesium oxide, when 
immersed in water, is hydrated completely within three months; 
if the ignition is made at 1450°, only 70% of the magnesium 
oxide is hydrated in six years. These results show that materials 
containing free magnesium oxide, if ignited at temperatures 
approaching that used in the production of Portland cement, will 
not be hydrated completely, even when immersed continuously m 
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water, until after the lapse of twenty years or more. [See, further, 
J. Soc . Chem. Ind October.] W. P. S. 

The Ternary Systems Lead-Bismuth-Silver and Lead- 
Gold-Silver. Masaharu Goto (/. Coll Eng. Tokyo , 1918, 9, 
63—114). — In the system lead-gold-silver, no ternary eutectic 
occurs. The temperature of the eutectic falls continuously from 
350° for the lead-silver alloys to 208° for the lead-gold ones. The 
presence of gold reduces the power of silver of holding lead in solid 
solution. No compound is present. In the lead-bismuth-silver 
system, a ternary eutectic occurs containing 0*2% Ag, 43 6% Pb, 
and 56*2% Bi, which melts at 120°. Solid solutions occur in a 
narrow area around the silver corner of the diagram. F. C. Th. 

Compounds of Lead Fluoride and Chloride with Lead 
Phosphate. M. Amadori (Atti R. Accad. Lincei , 1918, fv], 27, i, 
]43 — 148). — The results obtained in the thermal study of the 
system lead fluoride-lead phosphate (A., 1913, ii, 216) were 
vitiated, owing to the presence in the phosphate both of a slight 
excess of lead oxide and apparently also of traces of another sub- 
stance the nature of which was not determined. The examination 
of this system has now been repeated, the lead phosphate used being 
prepared from the calculated quantities of lead oxide and pyro- 
phosphate. the latter itself being obtained by precipitation of lead 
nitrate with disodium hydrogen phosphate. The results show that 
fused mixtures of lead orthophosphate and fluoride form , on 
solidification, the compound Pb <5 (P0 4 ) ? ,PbF. 2 , which solidifies at 
1098°. This compound and the analogous chloropyromorphite, 
Pb«(POAo.PbCl 2 , solidifying at 1156°, correspond in composition 
with the mineral pvromorphite and undergo no transformation 
during cooling. Bach of these compounds exhibits little if any 
miscibility with its components. T. H. P. 

Action of Hydrogen Sulphide on Mercuric Bromide. 

Giambattista Franceschi (Boll. chi?n. farm., 1918, 47, 221 — 223). 
—The addition of a few drops of an alcoholic solution of hydrogen 
sulphide to an alcoholic solution of mercuric bromide produces 
slight milkiness, mercurous bromide and sulphur being formed: 
H 5 S + 2HgBr 2 =Hg 2 Br 2 + S + 2HBr. Addition of a greater pro- 

portion, but not an excess, of the hydrogen sulphide solution causes 
the precipitation of the canary-yellow double salt, 
2HgS.HgBr/(?Hg[S-HgBrl,), 

whilst when excess is added, black mercuric sulohide is precipitated. 
The successive reactions are represented by the equations: 
(11 H,S + 2FgBr 0 ^Hg,Br n + S + 2HBr; (21 H n S + 3Hg,Br, + 3S = 
2{2HgS,HgBr») + 2HBr ; (3) H 9 S + HgS,HgBr* = 2HgS + 2HBr. 

' ~ THP 

Recovery of Molvbdic Acid. W. H. Lynas (Met. and Chem. 
Eng., 1918, 169).— The following method is suggested for recover- 
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ine molvbdio acid from the filtrates from phosphorus estima- 
tos To the boiling filtrates from 3500 cc. of ammomum 
molybdate solution, 200 grams of commercial sodium phcephate ar, 
added The precipitate is -washed by decantation and dned on a 
sand-bath ; /is then dissolved in ammonia and the 
precipitated by the addition of magnesium nitrate solution aid 
filtered. The volume of the filtrate is made up to 3500 c.c. by ft, 
addition of 1900 c.c. of 1:1 nitric acid. [See, further^ ^ See. 
Chem. Ind., October.] 

Bismuth Tellurides. II. II. Ahadori (iff 
1918 M, 27 , i, 131—134. Compare A. 191o, », 7i »). Ut 
author lias subjected to thermal investigation th»t part of tt, 
Bi-S-Te system comprising the compositions of other nat ' Iral 
sulpho-tell iirides , that is, Bi-BUTe,^. It is found that ft, ; 
■ ' ----- Bi, BioS s BuT< 


“and Bi 2 Te 3 , and the compound. 


B^| e Bi°Te PO separate out from fused mixtures either in the pure 
K’Stople eutectic mixtures; there is no formation of nev 
compounds and no miscibility relationships between these sub 
stances No phenomena are observed which are attributable t, 
the formation^ substances analogous to tetradimite, gru^mg.t,, 
or joseite. 


Mineralogical Chemistry. 


Anhydrite in the Boulders carried by the Lava ol 
Stromboli. G. Ponte (Atti B. Accad. Lince-t, 1917, [ ], , 

34 g 350 ). — The mineral has the percentage composition. 

BaO. SrO. Si0 2 . FeO a . 

004 006 traces OUZ 


CaO. 

42-09 


SO->. 

57*79 


Analytical Chemistry. 


Calculation of Analytical Results. J. Ghossfeld (C 
into 40 389 391). — Tables are given showing the eq 

valent/and ^.nalytica/ factors of a 

inorganic compounds, organic compounds, and acids, 
alkaloids, etc. 
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Graphic Methods of Analysis. Hans Gradenwitz ( Chem . 
Zeit.y 1918, 42, 368). — The system of curves suggested 
previously by the author (this vol., ii, 245) merely indicates the 
application of this method of analysis; no claim is made for 
priority or for the particular trustworthiness of the diagrams given. 

W. P. S. 

Graphic Methods of Analysis. Wa. Ostwald {Chen, Zeit., 
1918, 42, 367 — 368). — The author recommeuds the use of Gibb’s 
triangular scheme for plotting the curves employed in the estim- 
ation of the composition of ternary mixtures ; this system is simpler 
and more trustworthy than that described by Gradenwitz (this 
vol., ii, 245, and preceding abstract). W. P. S. 

Use of the Dipping Refractometer. Wyatt W. Randall 
(/. Jnd. Eng. Chem., 1918, 10, 629 — 630). — In using the immersion 
refractometer, the author has found that the temperature of the 
liquid under examination rises slightly when the metal cup contain- 
ing the liquid i3 attached to the instrument, probably due to the 
conduction of heat from the air to the cup through the metal parts 
of the instrument. Untrustworthy readings are therefore obtained. 
This heating docs not take place when small beakers are used in 
place of the metal cups. W. P. S. 

New Form of Colorimeter. Joseph C. Bock and Stanley 
it. Benedict ( J . Biol. Chem., 1918, 35, 227 — 230). — The new 
rolorimeter differs from the Duboscq instrument in having only 
me plunger, the light from a mirror being thrown partly through 
he glass containing the liquid the colour intensity of which it is 
equired to measure, and partly through a cell containing a known 
lepth of liquid of standard colour. H. W. B. 

Use of the Interferometer in Gas Analysis. F. M. Seibert 
md W. C. Harpster (U.S. Bureau of Mines, Tech. Paper, No. 185, 
L918, 18 pp.). — A description of the application of the Rayleigh 
nterferometer to gas analysis, especially in special work necessi- 
tating frequent analyses. Using a gas chamber 1 metre long, the 
decision is equivalent to the ordinary volumetric gas analysis 
nade over mercury. 

The accuracy of the measurements depends largely on the length 
if the gas chambers, and the refractive index must be measured 
vith great precision for accurate work. The percentage error made 
n determining one component of a mixture depends also on the 
ihoice of a comparative gas, and it is found better to. calibrate the 
nstrument empirically against some exact analytical method. 

In order to obtain an accuracy of 0-02%, when using as a gas of 
'omnarison the gas that- predominates in the mixture, the absolute 
‘efraction coefficients should differ by about O'OOOl ; therefore the 
rreater the difference of the coefficients of absolute refraction, the 
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greater is the accuracy of the method. The gasee compared must 
be dry and at the same temperature. [See, further, J. Soc. Chem 
Ind ., 608 a.] C. A. K. ' 

Electrical Conductivity Recorder for Salinity Measure- 
ments. E. E. Weibel and A. L. Thoras (J. Ind. Eng . Cfcem, 
1918, 10, 626—627). — The apparatus described gives a continuous 
record of the salinity or density of a solution by the measurement 
of its electrical conductivity; it may be used for the concentration 
of brines and other salt solutions, and also many other substances 
the composition of which is constant during changes in concentra- 
tion. Two electrolytic cells are used and are connected with 
suitable alternating current galvanometer and a records 
Temperature compensation is effected by placing both cells, whic 
are in the two arms of a Wheatstone bridge, in a uniform temper: 
tnre-bath or directly in the solution under examination. 

W. P. S. 

A New Physic o chemical Volumetric Method. Rrs 

Dubrisay (Ann. Chim 1918, [ix], 9, 25 — 48). — The methe 
described for determining the acidity of a solution is based on th 
observation and measurement of the tension at the surface o 
separation of two non-miscible liquids, A definite volume o 
vaselin oil mixed with 2% of oleic acid is allowed to flow slow] 1 
into a known volume of the liquid under examination from a je 
just plunged into it, and the number of drops formed is counted 
This is repeated after the addition of known volumes of standard 
alkali, and it is found that there is a sudden rise in the number o 
drops formed at the point of neutralisation. The vaselin oil may 
he replaced by a solution of stearic acid in benzene. W. G. 

Decanting. H. Tillisch (J. Ind . Eng. Chem., 1918, 10, 631).- 
The time required for a precipitate to settle is shortened consider 
ably if the test-tube is inclined at an angle of 45°. W. P. S. 

Neutralisation ol Hydrogen Peroxide by Sodium Borate. 

JT. Oambe and H. Diacoro (J. Pharm. Chim., 1918, [vii], 18. 
.12 — 17).- — 1 The presence of small quantities of hydrofluosilicie acid 
or hydrofluoric acid in hydrogen peroxide inhibits the formation 
of a red coloration when the peroxide is treated with phenol- 
phthalein and an excess of sodium borate; freshly prepared 
hydrogen peroxide, which contains “ active oxygen/’ also fails to 
give a red coloration when treated with an excess of sodium borate 
in the presence of phenolphthalein. Other indicators are not 
affected by the above-mentioned substances. W, P. S. 

Estimation of Chlorine in Presence of Silicates. G 

Bruhns (Zeitsch. angew. Chem., 1918, 31, [i], 156). — In estim- 
ating chlorine in mixtures containing silicic acid, it is unnecessary 
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to render the silica insoluble and separate it by filtration. Mohr's 
method of titrating the chlorine with silver nitrate is trustworthy 
provided that the liquid be made neutral to phenolphthalein by 
means of nitric acid, and any gelatinous silicic’ acid be finely dis- 
tributed throughout the liquid. C. A. M. 

Source of Error in Bunsen’s Method for the Estimation 
of Peroxides, Chlorates, etc. E. Rupp (Zeitsch. anal. Chem ., 
1918, 57, 226 — 230). — When manganese dioxide, potassium 
chlorate, etc-., are estimated by distilling the substance with hydro- 
chloric acid, collecting the distillate in potassium iodide solution, 
and titrating the liberated iodine, the results obtained are from 
0*5% to 2% too low. The error varies with the conditions of the 
distillation, and is due to reaction between chlorine and water 
vapour, hydrochloric acid and oxygen being formed. Fairly trust- 
worthy results are, however, obtained if potassium iodide is added 
to the distillation mixture and the iodine then distilled, collected, 
and titrated. In some cases, where the hydrochloric acid is too 
concentrated, iodine in small amount is liberated from the 
potassium iodide by the action of the acid. W. P. S. 

Estimation of Sulphuric Acid and Barium as Barium 
Sulphate. Z. Karaoglanow (Zeitsch. angew. Chem,, 1918, 31, 
160). — A criticism of an investigation recorded by Winkler 
( Zeitsch . angew . Ckem., 1917, 30, 301 — 303) on the gravimetric 
estimation of sulphuric acid and barium. The author has shown 
recently (this vol., ii, 47) that potassium salts influence the results, 
and that the presence and concentration of the hydrochloric acid, 
the time of precipitation, temperature, all have an effect on the 
precipitation of the barium sulphate. There is no evidence that 
.barium hydrogen sulphate is formed during the precipitation. 

W. P. S. 

The Microchemical Estimation of Nitrogen. Ivar Bang 
Biochem, Zeitsch 1918, 88 , 416 — 419). — A reply to some, 
riticisms of Schollema and Hitterschy ( ibid., 1917, 84, 354, 371). 

S. B. S. 

Use of Sodium Sulphate in the’Kjeldahl-Gunning Method. 

'■ T. Dowell and W. G. Frtf.df.man (J. hid. Eng. Chem., 1918, 
0, 599 — 600). — The authors find that sodium sulphate (either 
nhydrous or an equivalent quantity of the crystallised salt) is as 
ffective as is potassium sulphate in the digestion part of the 
sjeldahl-Gunning method. W. P. S. 

Estimation of Ammonia in Urine. A. Lkclere ( Compt . 
°nd, soc. hid., 1917, 80, 959 — 962; from Physiol. Ahstr., 1918, 

, 262). — - By distilling urine with lithium carbonate, ammonia is 
ipidly and quantitatively liberated. Tbe hydrolysing action on 
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urea and amino-acids is slight, so that only a small c0 " 6 ^°“ i! 
necessary. 

Ammonia andmtricNitrogen^tim^onsmSoil^tracts 

nitr °e en r timat f by 

the aeration method at fsTbsoTbed 

magnesium oxide or \)U latter are distilled sub. 

in acid towers, and the con ‘“^ the usual wa . The residual 
sequently with magnesium o tben ac idified with sulphuric acid, 
liquid in the aen ation flask s ^ mixture filtered, the filtrate 

heated, cupric hydroxi addition of sodium hydroxide, 

hoiled for thirty minutes mth the _additoon or ^ 

and the nitrate reduced with D further J Sot 

ammonia being estimated by distillation. [See, further, J. 4* 

Chem. bid., October.] 

16 T 7 he 3 «f-The method " bLdTthf' 

9HI— Nal + 1 + NO + H. 2 0. Three flasks, (1) containing 50 c.c. « 
JUI— JNai + i + aw - r 2 . . ,(\ 0 f jy -sulphuric acid, 

4% potassium iodide, (2) { conta n g 10 ' ^ • connected in tk 

(3) containing the Mlutaon^of^the ^nitrite, ^ ^ ^ 

order mentioned, a ^ driven over into 

all air is displaced. The < sonton s of (1) are then 

(2), and this '"^‘tefaddS andthe free iota 

titratod'by 1 means of ^/ 70 -arsemous^cid, of ^ 

ly g en°totoflaT(3) until the liquid has been made alWmc kt 
the addition of the ammonium carbonate. 

Colorimetric Estimation ^ 55 ^ 1037^-1M('1 

w . )or p N v *.N Eck (Pharm. Weekblad, 191b, 00 , t 01 

W The hydrazine sulphite employed 

method for estimating phosphoric acid can be rep J 

chloride, the same blue coloration being produced. A. J. 

Estimation tf MM. 

treated concentrated hydrochloric ^n^the hot, » Jtai 

and the author now describes a new method, which is rapm 
does not necessitate the use of large p * “J™ 1 . j^ e • n t,y the 
obtained by this method approximate closely to those p > p 

old method. 

Pressure Method for the Estimation of Carbon Dioxii* 

rr t V tit tt rniPiN iJ Ind. Ena. Chem 1918, w 
Tx^T-Z carbonate is dissolved in dilute hydrochloric aca 
Smd in a flask of known capacity, the flask is prodded Wk 



ANALYTICAL CHEMISTRY. 


ii. 371 


i, small mercury manometer, and the weight and percentage of the 
carbon dioxide are calculated from the change in pressure. [See, 
further, J. Soc. Chem . Ind., October.] W. P. S. 

The Bisulphate Method of Estimating Radium. Howard 
H. Barker (J. hid. Eng. Chem., 1918, 10, 525— 527).— In this 
method, the mineral is fused and boiled with a mixture of sodium 
and potassium hydrogen sulphates, and the emanation is passed 
into the ionisation chamber of an electroscope. Readings of the 
rate of discharge are made three hours after the introduction of 
the gas. When the mineral under examination contains thorium, 
the gas cannot be transferred directly to the electroscope during 
fusion, but must be collected in a gas burette to allow the thorium 
emanation to decay. [See, further, J. Qoc. Cham. Ind ., October.) 

W. P. S. 

Methods of Estimating Potassium. A. YCrtheim (Chm. 
■eekblad, 1918, 15, 827 — 842). — A critical survey of the literature 
f the estimation of potassium. A. J. W. 

Estimation of Zinc in Zinc Dust. L. A. Wilson (Eng. and 
(in, J., 1918, 106, 334 — 336). — A sample of zinc dust with 
n'rous sulphate and a piece of platinum foil are placed in a small 
anical flask connected through a three-way tap with a measuring 
ube, The whole system is then filled with liquid saturated with 
ydrogen at the temperature of experiment, the flask and coll- 
ecting tube containing water and the measuring tube 10% 
alphuric acid. The addition of sulphuric acid through a separating 
unnel causes evolution of hydrogen, and if any fine particles of 
inc are carried over, solution is completed by the acid in the 
measuring tube. Finally, water is run through the separating 
unnel to force the hydrogen into the measuring tube, and, after 
welling, the volume is read off and corrected. C. A. K. 

Microchemical Reaction for Manganese. J. B. Menke 
%em. Weekblad, 1918, 15, 868 — 869). — -A drop of ammonia con- 
fining cyanuric acid gives with manganese sulphate a precipitate 
f manganous hydroxide. After a few minutes, or immediately on 
oiling, colourless, unstable needles of high polarising power separate 
pom the mixture. A. J. W. 

[Rapid Method fpr the Estimation of Iron in small 

Quantities of Blood. Louis Berman (J. Biol. Chem., 191S, 35, 
pi' — 236). — The iron held in combination in the blood is liberated 
V the action of concentrated hydrobromic acid, whilst the organic 
Utter is destroyed by potassium permanganate and the iron 
jmultaneously oxidised to the ferric condition. The resulting 
pution is mixed with a solution of ammonium ^thiocyanate in 
pter and acetone, and the colour compared with that of a standard 
[on solution similarly treated. The ordinary ashing process is 
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thus eliminated, and the estimation i W- only 0-040 c.c. „ 
blood, and may be completed in ten o H W B 

Estimation of Chromium [in k the Presence of Iron. K. 

bTuu (Collegium, 1918, 145-U9).-Iron salts > mua , be 
removed previous to the estimation of chromium by means of thio- 
sulphate The solution is treated with hydrogen peroxide, heated, 
then cooled, and reoxidised by the addition of a further quantity 
of hydrogen peroxide; the ferric hydroxide is collected, dissolved 
in acid twice oxidised with hydrogen peroade again collected. 
Ind the filtrate added to the first filtrate The chronuum is hea 
estimated in the solution. A further treatment of fe ™ 

hydroxide mth hydrogen peroxide may be necessary rf much non 
is present. 

Analysis of Molybdenum Ores containing Copper W. 

Hoepfner and 0. Binder (Ckem. Zeit., 1918, 42 , 315).—Small 
quantities of copper in an ammoniacal solution of molybdic acid 
cannot be precipitated by the addition of ammonium su phide. 
since copper is soluble to the extent of O’ 01 5 gram (or more) per 
100 c.c. of the sulphide solution. To effect the separation of the 
copper, the ammoniacal solution should be acidified with sulphuric 
acid and the copper deposited electrolytically after the addition ot 
nitric acid. W ' P 8 ' 

Ilsemannite. H. F. Tancy (Met. and Chem. Eny., 1918, (186).— 
Ilsemannite is a blue compound of molybdenum soluble in water 
to which the formula Jlo0 2 ,4Mo0 3 ,6H 2 0 is usually given. The 
molybdenum, occurring as Mo0 2 , may be determined by extracting 
the ore with hot water, adding to the extract 25% by volume ot 
hydrochloric acid and its own bulk of ether. The mixture u 
shaken and the layers separated, the aqueous layer being again 
treated with ether and the ethereal solutions combined. Hit 
ether extract is washed ten times with 10 c.c. of hydrochloric acid 
diluted with 25 c.c. of water to remove iron. The blue compound 
is titrated with IV/ 100-permanganate in a sulphuric acid solution. 
The total molybdenum present is determined by fuming the sour 
tion with strong sulphuric acid, diluting it with water, and adding 
“odium hydroxide. A precipitate of the hydroxides of manganese 
and iron is filtered off, the filtrate acidified with 2-5% sulphuric 
acid, and passed while hot through a Jones reductor. F. C. In. 

Estimation of Tungsten and Vanadium in the Presence 
of Titanium. 6. Fewer (Ckem. Zeit., 1918, 42, 403), To 
separate tungsten from titanium in a mineral, the latter is fuse 
with sodium peroxide, cooled, the fused mass boiled for a e 
minutes with water, and the solution then filtered; the titanium 
remains insoluble, whilst the tungsten passes completely into t» 
filtrate. This method cannot be used for the separation ^ 
vanadium from titanium, since the greater part, if not all, ot i 
vanadium remains insoluble. In this case, the mineral, after silio 
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has been removed by treatment with hydrofluoric acid and 
sulphuric acid, is fused with sodium pyrosulphate, the fused mass 
dissolved in dilute sulphuric acid, the solution filtered, and the 
filtrate treated with hydrogen peroxide until a distinct coloration 
has developed, an excess of the peroxide being avoided. 
Ammonium fluoride is then added ; this destroys the yellow colour 
of the titanium compound, but does not affect the reddish-brown 
colour of the vanadium compound. After the yellow colour due to 
iron salts has been removed by the addition of phosphoric acid, 
the vanadium is estimated colorimetrically, using a standard pre^ 
pared under the same conditions and as far as possible with the 
same quantities of reagents. \y. p, S. 

Quantitative Analysis of Vanadium Compounds with 
the Aid of Carbon Tetrachloride. Paul Jann ascii and Henry 
E. Harwood (/. pr. Chem., 1918, [ii], 97, 93— 137).— The appli- 
cation of carbon tetrachloride as a reagent for quantitative analysis 
(Jaimasch and others, A., 1913, ii, 876; 1910, ii, 1076; 1909, 
ii, 728, 767 ; 1908, ii, 685; 1907, ii, 864) is extended by its use for 
the estimation of vanadium in its compounds. The vanadium 
compound in a silica boat enclosed in a silica tube is heated in a 
current- of carbon dioxide and carbon tetrachloride vapour, the 
resulting vanadium chlorides being collected by passage into dilute 
nitric acid and water successively. The vanadic acid solution thus 
obtained is reduced to vanadyl sulphate, the amount of which can 
then be estimated volumetrically with potassium permanganate. 
[See also J. Soc, Chem. lnd. } October.] D. F. T. 

Application of Rapidly Rotating Metallic Reductors in 
the Estimation of Vanadic Acid. F. A. Gooch and W. Scott 
(Amer. J. Sci., 1918, [iv], 46, 427 — 436). — The reduction of 
vanadic acid in the presence of dilute sulphuric acid may be effected 
quickly by the aid of rapidly rotating anodes of silver or copper 
in an electrolytic cell or by a rapidly rotating cylinder of zinc, 
over-reduction being corrected by the addition of silver sulphate, 
which automatically forms vanadium tetroxide. The completion 
of the reduction is indicated by the appearance of precipitated 
silver in the solution. The reduced liquid is boiled to coagulate 
the silver, filtered, diluted, again heated to boiling, ’and titrated 
with potassium permanganate. The correction applied is variable 
when an electrode of commercial copper is used, but an electrode 
of silver plated with copper from a solution of copper sulphate, 
free from iron, is satisfactory. When zinc is the reducing agent, 
the results are comparable only if the volume and temperature of 
the solution, the relative size of the zinc cylinder, and its rate of 
rotation are kept constant. A. B. S. 

Electroanalysis of Bismuth without Platinum Electrodes. 

Peuyo Poch (Anal. Fis . Quim., 1918, 16, 520— 533).— An account 
vol. oxiv. ii. 18 
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of experiments on the estimation of bismuth in solution in nitric, 
tartaric, sulphuric, and acetic acids, and in ammoniacal Bolution, 
In each case, the estimation was carried out with platinum elec, 
trodes, with a platinum anode and a copper cathode, with a 
platinum cathode and an iron or graphite anode, and with a copper 
cathode and an iron or graphite anode. A. J. \V. 

The Copper Method lor Estimating Glycerol. F.L. Wbi® 
(Chem. XVeckblad, 1918, 15, 862 — 868). — There is no compound of 
copper and glycerol of constant composition, but the proportion of 
copper depends on four factors: (1) The proportion of glycerol 
in the solution, the amount of copper increasing with the glycerol. 
(2) Any rise of temperature, which lowers the proportion of 
copper, especially in very dilute solutions. (3) The degree of 
dilution of the liquid. (4) The concentration of the free alkali. 

A. J. V. 


The Estimation of Phenol in u Cresylic Acid. ’ 1 J. J. Fox 

and M. F. Barker ( J . Soc. Chem. Ind., 1918, 37, 265 — 268t).~ For 
the estimation of phenol in commercial ‘ cresylic acid ' by the method 
previously described (A., 1917, ii, 513), a number of additional 
details are given. In place of ether, benzene may be used for 
getting rid of tar oils and bases, but since benzene is obstinately 
retained by the solution of the tar acids in sodium hydroxide solu- 
tion, this solution must bo heated sufficiently strongly before 
acidification to expel all the benzene. Benzene may also be used 
in place of ether to extract the tar acids after acidification, the 
washing and drying being carried out as described before. The 
neutral oils and bases may also be removed by dissolving the tar 
acids in sodium hydroxide solution and steam distilling, but cart 
must be taken that the sodium hydroxide is in sufficient excess t< 
prevent any tar acids, particularly o-cresol, being carried ovei 
with the steam. 

A short method has been devised for determining wnether * 
sample of * cresylic acid ’ contains more than about 5% of phenol 
The dried tar acids are fractionally distilled in the standard appar 
atus described, and the fraction distilling up to 2 10° is collected anc 
redistilled. The portion boiling up to 202° is collected, and if tb 
is less than the sample is satisfactory. If it is more than 5% 
it is again distilled, and the fraction boiling up to 195° is collected 
and the phenol estimated by a specific gravity determinatign. 

A bibliography of papers dealing with phenol and cresol efctfH 
ations and separations is appended. E. H. R- 

Chemical Diagnosis of Picric Jaundice. Possible Simu 
lation of Bile Pigments in the Urine. Domenico Gasasbw 
{Boll, chim . farm., 1918, 57, 161-167).-The author describe 
methods of detecting the simulated catarrhal jaundice caus . 
the ingestion of picric acid by individuals (in Italy) wis mg 
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escape military service, these methods being modifications of Le 
jfcthouard’s reaction (Presse medical ., 1916, No. 27, 475), the tri- 
amiiiopbenol reaction (compare Rodillon, A., 1915, ii, 805), and 
Derrien’s diazo- reaction (Presse medical 1915, No. 35, 285) for 
the detection of picric. acid derivatives in the urine. It. is pointed 
0 ut that Le Mithouard’s reaction is given also by Martius-yellow 
and by naphthol-yellow S, the latter being a harmless colour allow- 
able in food products; these colouring matters do not, however, 
respond to the other two reactions mentioned. 

Only in exceptional cases of picric jaundice may the picramic acid 
in the urine be accompanied by bile pigments, this being so especi- 
ally when large doses of picric acid have been ingested. It is found 
that the possibility exists of simulating the presence of bile pig- 
ments in a urine which does not contain them, for instance, by 
addition of either a pinch of antipyrine mixed with a trace of 
alkali nitrate or a very small quantity of Congo-red ; a method is 
(riven for detecting this fraud, which may be practised to render 
the jaundice more certain. T. H. P, 

Identification and Estimation of Potassium Guaiacol- 
salphonate. Samuel Palkin (J. Ind. Eng. Chem., 1918, 10, 

; 610 — 612).— Potassium guaiaeolsulphonate as used in medicine is 
isually mixed with gums, resins, alkaloids, etc. ' To detect the 
.iresence of the sulphonate, the sample is treated with dilute hydro- 
hloricacid, filtered, and a portion of the filtrate tested for sulphates 
)efore and after oxidation with sodium peroxide (in the acid 
olution); any increase in the quantity of sulphate after oxidation 
ndicates the presence of a sulphonate. Another portion of the 
iltrate i? rendered alkaline and treated with a drop of diazotised 
if-nitroauilme; a deep red coloration, changing to yellow when 
icidified, denotes the presence of guaiaeolsulphonate. *In the 
absence of much organic matter, a portion of the sample may be 
distilled with the addition of phosphoric acid and sodium chloride ; 
the filtrate gives a green coloration with ferric chloride, and, when 
rendered ammoniacal, reduces silver nitrate. Potassium guaiacol- 
sulphouate may be estimated from the amount of sulphuric acid 
formed when it is oxidised by repeated evaporation with bromine 
and nitric acid, W. P. S. 


Estimation of Acetic Acid by Distillation with Phosphoric 
Acid. W. Faitoute Muss (J. Ind. Eng. Chem., 1910, 10, 
poO 5 52). — -For the estimation of acetic acid in calcium acetate, 
residues, etc., the sample is distilled with the addition of dilute 
phosphoric acid, and the distillate is collected in a receiver con- 
pining an excess of standardised barium hydroxide solution. A 
Parent of ait free from carbon dioxide is drawn through the 
pjparatuB during the distillation, and dilute phosphoric acid is 
Nutted the distillation flask at the same rate as that at which 
p l’9 l, irj distils. When the distillation is completed (this requires 
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about ninety minutes), the contents of the receiver are titrated 
with N 1 10-hydrochloric acid, using phenolphthalein as indicator; 
this gives the excess of barium hydroxide. If any barium carbonate 
has formed, due to the presence of carbonates in the sample, the 
barium carbonate is dissolved by adding Nj 1-hydrochloric acid in 
slight excess and then titrating the excess with Nj 1-sodium hydr- 
oxide solution, using methyl-orange as an external indicator. 
Allowance is made for the quantity of carbonate thus found. [See, 
further, <7. Soc. Chem. Ind., October.] W. P. S. 

The Detection ol d-Glycuronic Acid and other Acids 
with similar Behaviour by the Naphtharesorcinol Reaction. 

A. W, van der Haar ( Biochem . Zeitsch., 1918, 88, 205 — 212).~- 
An application of Neuberg and Saneyoshi’s modification of Tollens’s 
reaction, as applied to plant products. The substance is first 
hydrolysed with 5% sulphuric acid, the mixture is then neutralised 
with barium hydroxide, and concentrated after filtration. Lead 
acetate is then added, and, after filtration, basic lead acetate; the 
glycuronate is contained in the precipitate thus produced, and this 
is then heated with 10 c.c. of 10% hydrochloric acid and 100 mg. 
of naphtharesorcinol for one minute. After cooling to 50°, benzene 
is added, and if glyeuronie acid is present, this on shaking takes up 
a violet pigment, which gives a characteristic 7?-band of the 
spectrum. S. B. S. 

Estimation of Phthalic Anhydride in Crude Phthalic Acid. 

Charles R. Downs and Charles G. STurp (J. Ind. Eng. Ohm ., 
1918, 10, 596 — 598).- — The sample is volatilised from a small glass 
capsule, and the volatilised phthalic anhydride collected in a 
tube containing cotton wool, the lower end of this tube being 
inserted in the neck of the capsule. The capsule is heated at 220°. 
and a current of air drawn through the apparatus during the 
operation. The cotton wool is then removed from the tube, boiled 
with an excess of standard sodium hydroxide solution for thirty 
minutes, the solution then treated with an excess of standard 
acid, again boiled, and titrated, using phenolphthalein as indicator. 
Each c.c. of jV/ 10-sodium hydroxide solution is equivalent to 
0'0074 gram of phthalic anhydride. The non-volatile residue 
remaining in the capsule may also be weighed. [See, further. 
,7. Soc. Chem . Ind., October.]' W. P. S. 

Dropping-point Apparatus for the Examination of Fats, 
Waxes, and Bitumens. F. Dupre (Chem. Zeit ., 1918, 42, 
398. Compare Ubbelohde, A., 1905, ii, 658). — The substance to 
be tested is placed in a small metal nipple which is attached to 
the bulb of a thermometer so that the lower part of the bulb is 
immediately above the surface of the substance. The thermometer 
is suspended in a test-tube, which is immersed in a heating-bath 
heated to about 20° below the probable dropping point of the 
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substance, and the temperature is raised at the rate of 1° per 
minute until a drop of the melted substance falls from the nipple. 

W. P. S. 

Method for Estimating Citral. A Modification of the 
giltuer Method. C. E. Parker and ft. 8. Hiltner (J. Ind. Eng. 
(Jhem., 1918, 10, 608 — 610). — Some samples of lemon and orange 
oils and extracts yield a blue or green coloration when treated 
with fn-phenylenediamine hydrochloride, thus limiting the applica- 
bility of Hiltner’s method, which depends on the formation of a 
yellow coloration. The addition of oxalic acid, however, inhibits 
the production of the blue or green coloration, and it is recom- 
mended that the reagent be prepared as follows: One gram of 
w-phenylenodiamine hydrochloride and 1 gram of crystallised 
oxalic acid are dissolved separately in 80% alcohol, the solutions 
are mixed, diluted to 100 c.e. with 80% alcohol, treated with 
Puller’s earth, and filtered. W. P. S. 

Detection of Acetone. I. M. Kolthoff (Pharm. Weekblad , 
1918. 55, 1021 — 1029). — -Vanillin can replace salicylaldehyde in 
Frommer’s test for acetone (Bert. Klin . Wochemchr., 1902, 42, 
1005) with similar results. The presence of acetaldehyde or form- 
aldehyde is prejudicial. A. J. W. 

Estimation of Acetone. Allan J. Field (J. Ind. Eng. Chem. t 
1918, 10, 552). — Messenger's volumetric method, depending on 
the formation of iodoform, was found to be untrustworthy; the 
use of arsenious acid in place of thiosulphate for the titration 
(compare Vaubel and Scheuer, A., 1905, ii, 291) yielded no 
advantage, Robineau and Rollings method as modified by Kebler 
(J. Amtr. Chem. Soc,, 1897, 19, 316) is the most trustworthy for 
the estimation of acetone; the results are not affected by the 
presence of alcohol or by differences in the time of shaking. 

W. P. S. 

Method for the Separation and Quantitative Estimation 
of the Lower Alkylamines in the Presence of Ammonia. 

F. C. Weber and J. B. Wilson (/. Biol. Chem., 1918, 35, 
385 — 410). — The total volatile nitrogen is first estimated by dis- 
tillation of the alkaline solution containing ammonia and the 
amines into O'OoWacid, and titration of the excess of acid with 
0'02V-alkali, using methyl -red as the indicator. 

For the estimation of the total amines , a volume of the original 
solution containing an amount of total volatile nitrogen equivalent 
to from 40 c,c. to 60 c.c. of O'OSiF-acid is placed in a 500 c.c. 
volumetric flask, diluted with water to within 20 c.c. of the mark, 
and treated with 10 c.c. of an alkaline mixture composed of equal 
parts of 20% sodium hydroxide and 30% sodium carbonate solu- 
tions. After making to the mark, 0*1 gram of yellow oxide of 
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rnercury is added for each c.e. of OTA-acid equivalent to the total 
volatile nitrogen. The flask is covered with a black cloth and 
shaken for one hour. The solution is then filtered through a 
cotton filter under pressure, and two 200 c.c. portions of the filtrate 
are distilled into 25 c.c. of 0 05iY-acid. The acid neutralised is 
equivalent to the amines present, from which the total amines 
may be calculated. The difference between the total volatile 
nitrogen and the total amines represents the ammonia nitrogen. 

The distillate containing the total amines is acidified with 0*5 c.c. 
of concentrated sulphuric acid and evaporated to 35 c.c. It is 
transferred to a 50 c.c, flask and diluted with water to the mark. 
The mo nonmines are now estimated in 10 c.c. in the Van Slyke 
amino-nitrogen apparatus, using the mixing bulb of the large size 
apparatus and the measuring burette of the micro-apparatus. The 
remaining 40 c.c. are transferred to a 200 c.c. flask and. treated 
with 20 c.c. of a saturated solution of sodium nitrite and 10 c.c. 
of glacial acetic acid. The liquid is shaken from time to time to 
remove as much gas as possible, and, after an hour, a drop of 
phenolphthalein indicator is added and 30 c.c. of a 20% sodium 
hydroxide solution. On mixing, the solution should remain acid; 
if it begins to turn red, a few drops of acetic acid are added. After 
a few hours, 15 c.c. to 20 c.c. more of the sodium hydroxide solu- 
tion are added, and it is distilled into 25 c.c. of 0*05V-sulphuric 
acid. It is titrated back as before with Q*02jV-alkali, using methyl- 
red as indicator. The acid used is equivalent to the triaminu, 
The diamines may be estimated by difference, or by the follow- 
ing method. To the distillate containing the triamine (and also 
the diamine in the form of nitrosoamine) 10 c.c. of concentrated 
hydrochloric acid and a few grams of granulated zinc are added, 
and when hydrogen is being evolved freely it is placed over a 
small flame and heated to boiling. The solution is decanted from 
the remaining zinc, which is washed with three 10 c.c. portions 
of water. After addition of a drop of phenolphthalein and about 
10 grams of sodium hydroxide, the product is distilled into 25 c.c. 
of 0‘05A-acid, and titrated back as before. The acid used, i? 
equivalent to the sum of the diamines and triamines present. 

The method appears to give accurate results, and may be 
employed in the analysis of fish products, putrid flesh, bad 
sausages, biological fluids, etc. H. W, B, 

Evaluation of Hexamethylenetetramine Tablets. W. 0 

Emee^ and C. D. Weight (/. Ind. Eng. Chem., 1918, 10. 
606 — 608). — A portion of the sample is boiled under a reflux 
apparatus with dilute hydrochloric acid, and the solution is then 
made up to a known volume. An aliquot portion of this solution 
is treated at 0° with alkaline potassium mercuric iodide solution 
(a modified Nessler reagent); the formaldehyde is oxidised to a 
formate, and an equivalent amount of metallic mercury is pre- 
cipitated, The mixture is then acidified with acetic acid, and an 
excess of N/10-iodine solution added ; the iodine combines with 
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the mercury, and the excess of iodine is titrated with thiosulphate 
solution. [See, further, J . Soc. Vhem. Ind October.] 

W. P. S. 

Abnormalities in the Formol Titration Method. S. L. 

Jodidi ( [J . Amer. Chem> Soc. , 1918, 40, 1031 — 1035). — An ex- 
planation is given of the abnormalities which sometimes render 
untrustworthy Sorensen’s formaldehyde titration method of 
estimating amino-acids, polypeptides, etc The function of the 
formaldehyde is to convert the basic nitrogen in the molecule into 
a neutral gToup, so that the carboxyl group can be accurately 
titrated; in the case of simple amino-acids, NH 2 *R , C0 2 H, contain- 
ing only amino- and carboxyl groups, the reaction is 

nh 2 -k*co 2 h + ch 2 o =ch,:n-r-co 2 h + h 2 o ; 

the group CH 2 1N* is neutral, and the resulting monobasic acid 
contains no groups modifying its acidity. Proline, however, con- 
tains an imino-group, and reacts with formaldehyde to give 
methyl eneproline containing the group IN*CH 8 B NI, which is still 
somewhat basic, with the result that the formaldehyde method 
wives too low results. The same holds for hydroxyproline. The 
product from formaldehyde and histidine also contains the group 
!N*CH 2 *N1, and the estimation is therefore low, but the result is 
better than in the case of proline, probably owing to the acidic 
nature of the azole nucleus. Tryptophan has not yet been 
estimated by Sorensen’s method, but in view of the presence of an 
imino-group, it seems safe to predict that the result will be low. 
In the case of lysine, the method gives low results, although an 
accurate result would be expected, since the molecule contains, 
apart from the two amino-groups, no groups which could affect the 
carboxyl group; the discrepancy is attributed to the distance of 
the <y-amino-group from the carboxyl group. C. S. 

Analysis of Calcium Cyanamide containing much Di 
cyanodiamide and Urea. E. Hbnr and A. van Haarex (Zeitsch. 
angew, Chem., 1918, 31, 129 — 131). — A solution of the cyanamide, 
dicyanodiamide, and urea is prepared in the usual way, and an 
aliquot portion, containing about O' 2 gram of nitrogen, is diluted 
to 200 c.c. and treated with 20 c.c. of 10% silver nitrate solution 
and 30 c.c, of 10% potassium hydroxide solution; the precipitate, 
which contains all the cyanamide and dicyanodiamide and some of 
the urea, is washed, mixed with 150 c.c. of water, dissolved in the 
minimum quantity of nitric acid, diluted to 200 c.c., and 100 c.c. 
of this solution are treated with 2 c.c. of silver nitrate solution and 
15 c.c. of potassium hydroxide solution. The precipitate, which 
now contains all the cyanamide and dicyanodiamide, is collected 
and the nitrogen in it determined by Kjeldahl’s method. In 
another portion of the original solution, the cyanamide is pre- 
cipitated by means of silver nitrate and ammonia, and the nitrogen 
determined in the precipitate; the difference between this and the 
first nitrogen determination gives the dicyanodiamide nitrogen. 
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f^tind from the difference between the sum of 

EprafiS--** -»*. - »» “<* * r 

in the sample. 

[Estimation & 

T ’ precipitate by’ trichloroacetic acid ; to the 

hydr<aide"and picric acid are added, and tt, 
creatinine is estimated colorimetrically. 

Tatimation of Theobromine. W. 0. Emery .and G. C. 
gJSSff. ltd. Eng. Chem., 1918, 10 , 605-606. Compare A.. 
1914 0 825).- A method for the estimation of theobromine either 
IfonTo; mixed with sodium acetate 

on the formation of its penodide, GjHAkyKM* A quantity 
of O l Vam of the sample (with an equivalent quantity of sodium 
acetate in the case of theobromine alone) is dissolved m 2 c.c of 
i i acid 5 c c of hot water are added, and the solutiou 

f Uans “ S “ a OO c.0 flask containing 50 c.c of -V/lO-iodine 

is transierrea ^ sodium chloride solution and 2 c.c. 

ol Stated hydrochloric acid are then ^ded and after about 
eighteen hours, the mixture xs diluted to iOO o.c., faltered, and 
tim* excess of i^ine titrated in an aliquo portion of the filtrate. 
[See, further, J. Soe. Chem. ltd., October.] w - ^ h ' 

Method for making Electrometric Titrations of Solu- 
*• .ftniaininp Protein John C. Laker and Lucius L. \as 
g°“ <J Biol Chem., 1918, 35, 137-H5).-The apparatus 
consists of a wide-mouthed bottle, holding about 100 C.C., provided 
“th a tk stopper containing 

several narts or connexions pass into the bottle, me nyarogw 
Srode P , made Of platinum foil, is suspended in a special nu«u» 
inside the bell-shaped end of the tube carrying bytotgen, a»J l 
so arranged that it can be lowered into or drawn out of ^ e “"' 
tion titrated. Other parts are (a) a glass tube jd^wg } e J 
tion reapent from a burette into the solution titrated, (f>) special 

stirring apparatus, (c) a tube for introducing additional rea^nta, 

„ 4- u p e containing potassium chloride, and, m addition, o 
gLs ^app“ g re P quired to measure the hydrogeu-ion con- 

centaatm solution under examination is placed in the 

bottle and hydrogen passed in, the electrode being above the 
solution. The stirrer being in motion, the ele ^ i e b ’i u 1 ° W * r s ed e5te l ) - 
the solution, electric connexions are made, “ fte 

lished, and then the titration reagent run m. J ^ 

E.M.F. are made once a minute until constant, and titr . j 

continued. The apparatus is designed to , Sot under 

action at the point where the reagent enters the ^ ^ j 
titration. 
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LXXIV. — The Relative Activity of certain Alkyl 
Iodides with Sodium a-Naphtiioxide in Methyl 
Alcohol. 

By Henry JJdwakd Cox. 

The relative activities of methyl, ethyl, and n-propyj iodides with 
sodium naphthoxides in ethyl alcohol were discussed in a previous 
paper (this vol., p. 666), and attention was directed to the abnormal 
increase in activity of methyl iodide at high dilutions. The object 
of the present work was to examine similarly the reaction between 
methyl iodide and sodium a-naphthoxide in methyl alcohol as 
solvent. 

Menschutkin ( Zeitsch . phydkal. Chem 1890. 6, 41) found that 
ethyl iodide and triethylamine react more rapidly in methyl alcohol 
than in ethyl alcohol, and ascribed this to the higher dielectric 
constant of the methyl alcohol. Heeht and Conrad (ibid., 1889, 3, 
42) and Segaller (T., 1914, 105, 112) have shown that sodium 
ethoxide and phenoxide react more rapidly in ethyl alcohol as 
solvent. This is surprising in view of the fact that Robertson and 
Acree (Amer. Chem. J., 1913, 49 , 474; T., 1914, 105 , 2582) have 
shown that in the case of the phenoxide, the activity due to ions is 
more than five times that due to the undissociated phenoxide. The 
activity would therefore be expected to be higher in the solvent of 
greater dissociating power, namely, methyl alcohol. >Sodium 
a-naphthoxide, like ethoxide and phenoxide, reacts about twice as 
fast with the alkyl iodides in ethyl alcohol as in methyl alcohol. 

Experimental. 

The methyl alcohol was quite free from acetone, and was 
dehydrated over calcium oxide and calcium. The measurements 
were carried out at 40'0°, as described iu the previous paper. 

The following results were obtained with methyl iodide and 
sodium a-naphthoxide in equivalent concentration. The third 
column gives the values of k v calculated from the equation 

^’ = &]-}-ulog V. 

«= 0*00333. 


V. 

k, (found). 

k, (calc.). 

1 

001844 

0-01644 

2 

0-01797 

0-01744 

4 

0-01863 

0-01844 

8 

0-01923 

0-01945 

18 

0-02449 

0-02045 

32 

0-03633 

0-02145 

84 

0-04461 

0-02245 


I I 
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These figures show that the above equation holds as far as v~S, 
and then k v increases abnormally rapidly, as was found to be the 
case in ethyl alcohol. 

In order to determine whether the increase with dilution is 
mainly due to the change in concentration of the naphthoxide or 
of the methyl iodide, the following experiments were made with 
non-equivalent concentrations. The results are calculated from the 

usual formula, k~ — L_. log« ^ where a and 6 are the 

(a-b)t a{b~x ) 

concentrations of iodide and naphthoxide respectively. 

The results show that change in concentration of the alkyl iodide 
has comparatively little effect on the velocity constant, whereas the 
concentration of the naphthoxide has a very marked effect. 


k . 


N(l 6 -Naphthoxide ; N /4-Methyl iodide 

0 02243 

2V/8- „ 

0-02321 

Nf 16. „ 

0-02449 

.W/8-Iodide N/8-Naphthcxide 

0-01923 

NJ 16- 

0-02321 

.N/4-Iodide N/ANaphthoxide 

0-01863 

Nf 16- 

0-02449 


On plotting values of k against logv, there is a sharp curve 
upwards at the point corresponding with about v~8. It seemed 
possible that at higher dilutions the reaction might not be bimole- 
cular, but of a higher order, due to the formation of additive conn- 
compounds, such as C 10 H 7 *ONa,.rCH s I, and in order to test this 
point, Ostwald’s 1 isolation ? method was applied, as follows. 

The reaction velocity may be represented by the equation 
—dcijdt=kc{ a c 2 w , where r-, and c 2 are concentrations of naphth- 
oxide and iodide respectively. In the following experiments, q> is 
large compared with c lf and is taken as constant during that part 
of the reaction measured; the equation then takes the form 
-dc^dt — k^c^y where — kc^K The order of reaction is then 
equal to m. 

Experiment I, Experiment II. Experiment HL 


iV / 1 6 - N aphthoxi de. 

N /16-Naphthoxide. 

jV/1 0 -Naphthoxide. 

N/1 -Iodide. 

N /4-Iodide. 

tf/8-Iodide. 

t. 

c. 

l/tlog<5 0 /c. 

t. 

c. 

l/flogc 0 'c. 

t. 

c. 

l/tlogc 0 /c, 

0 

6-45 

— 

0 

7-30 



0 

7-60 

— 

30 

3-70 

0-00804 

66 

5-10 

0-00236 

77 

6-10 

0-00124 

55 

2-36 

0-00797 

83 

4-75 

0*00225 

96 

5-80 

0-00122 

65 

2-00 

0-00786 

106 

4-20 

0-00226 

130 

6-35 

0-00117 

76 

1-62 

0-00800 

148 

3-50 

0-00217 

160 

4-95 

0-00116 

Mean fc/= 

= 0-00797 

Mean &/= 

= 0-00224 

Mean &T'* 

= 0-00120 
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The values of k l are sufficiently constant to show that the reac- 
tion is unimolecular with regard to the naphthoxide. 

If Aj* and are values of from two experiments in which 
the concentration of naphthoxide is initially the same, whilst that 
of the methyl iodide is varied and equal to &>’ and cJ' , then 

kJ-kc'J* and L ff ~ke f, » n t hence n-log— - 2 , r . Substituting 
1 - ^ 
the values obtained in experiments I, II, and III, n- 0*92, 0 91, 
0’90, which indicates that n approaches the value unity. The 
reaction is therefore unimolecular with respect to methyl iodide, 
and the whole reaction is bimolecular at all dilutions from JT/1 to 
3/64. 

Effect of the Products of Reaction on the Velocity Coefficient. 

Arrhenius, and more recently Senter, have pointed out that 
velocity coefficients often exhibit a tendency to fall off as the ex- 
periment proceeds, owing to the action of the salts formed during 
the reaction. As the constants in the reactions here considered 
show this tendency to diminish, the following experiments were 
made with an addition of anhydrous sodium iodide and a-naphthyl 
methyl ether respectively. 


iV/8'Sodiuxn «-naphthoxide and N/8-methyl iodide, k. 

No sodium iodide 0-01923 

N/i „ 0-01929 

Nj 8 „ „ 0-01907 

N/8 a-Naphtbyl methyl ether 0-01690 

N/4-Naphthoxide and A74-methyi iodide. 

No a-N&phthyl methyl ether 0-01863 

N/4- „ „ 0-01535 


These results show that whilst sodium iodide has no appreciable 
influence on the velocity coefficient, the formation of the ether 
greatly retards the velocity, and this probably accounts for the 
observed falling off of the velocity constant. 

It is still unexplained why the velocity is practically constant 
throughout any one experiment, although the concentration falls 
to less than one-half of its initial value, whereas if an experiment 
is commenced at a lower concentration, the velocity coefficient is 
considerably increased in accordance with the equation k v ~ 
alog v. 

Ethyl and n-Propyl Iodides. 

These iodides react more slowly than methyl iodide, and the 
equation a log v is found to hold to as high a dilution as 

it was practicable to measure. 


I I 2 
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The results of three experiments are as follows : 

Ethyl iodide. n- Propyl iodide. 

v. k„ (found). k* (calc.). Jb, (found). fc, (calc.), 

1 0-006360 0005360 0-002366 0-002366 

8 0 006026 0-005982 U-003071 0-003077 

32 0006280 0-006403 0-003601 0-003560 

o~ 000070 a =0-00080 

The relative activities of the three iodides at concentration N j 1 

are: 

Solvent ; — Methyl alcohol. Ethyl alcohol. 

Methyl iodide 6-98 9-66 

Ethyl iodide 2-27 2*14 

n- Propyl iodide 1-00 1-00 

and the ratio of the velocity coefficients in these two solvents is : 

Methyl iodide. Ethyl iodide. n-Propyl iodide. 
Methyl alcohol ... 1-00 'l-00 1-00 

Ethyl alcohol 2-50 1*7) 1-83 

These figures agree very closely with the results of Hecht and 
Conrad and of Segaller for sodium ethoxide and phenoxide. 


Summary and Conclusions. 

(1) The reaction between methyl iodide and sodium a-naphth- 
oxide is bimolecular at all dilutions from iV"/! to A r /64. The 
velocity coefficient increases with dilution in accordance with the 
equation k v = Aq + a log v as far as v— 8, and thereafter it increases 
more rapidly. 

(2) The effect of varying the concentration of the alkyl iodide 
is comparatively small, but the initial concentration of the naphth- 
oxide has a very marked effect on the velocity coefficient. 

(3) Sodium iodide has no effect on the velocity coefficient. 

(4) a-Naphthyl methyl ether greatly retards the reaction. 

(5) The velocity of reaction of the alkyl iodides is approximately 
twice as great in ethyl alcohol as in methyl alcohol. 

(6) The relative activity of the first- three members of the series 
ia in the order methyl, ethyl, w- propyl iodide, and methyl iodide 
is much more active than the others. 


I wish to express my thanks to Mr. Gf. ft. Thompson for pro- 
viding every facility for this work, and to Dr. J. C. Crocker for 
his interest and advice. 

Dock Street, 

Newport, Mon. 


[Received, August 29 1918.] 
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LX XV . — The Hydrolysis of Soap Solutions > Measured 
by the Rate of Catalysis of Nitrosotriacetonamine. 

By James William McBain and Thomas Robert Bolam. 

The concentration of hydroxyl ion in soap solutions was measured 
by McBain and Martin (T., 1914, 105 , 957) by the electromotive 
force method, and the measurements recorded in the present paper 
agree with those results in showing that the concentration of 
hydroxyl ion is only of the order of magnitude of N/IQQO. It is 
therefore impossible to attribute the conductivity of soap solutions 
to free hydroxyl ions. For the evidence with regard to the exist- 
ence and nature of the ionic micelle and their bearing on the con- 
ductivity, reference should be made to other communications from 
this laboratory.* 


Method of Measurement , 


The method employed was the rate of catalysis of the reaction 

h,o + k 5 + co<c=:^ , 

as shown by Francis and his collaborators (T., 1912, 101 , 2358; 
1913, 103 , 1722; 1915, 107 , 1651). The reaction is unimolecular 
and the velocity is proportional to the concentration of hydroxyl 
ion. The volume method had been found to be accurate to within 
about 2 or 3 per cent, at the ordinary temperature. 

The results are calculated according to the system proposed by 
McBain (Trans. Faraday Soc 1917, 13 , 1), which consists in 
always setting the rate constant equal to unity and in choosing 
the unit of time accordingly. 

The formula used here is consequently 

A 


T = 


2*303 log , 
A—x 


instead of the hitherto customary 


, 2303 A 

k- —log. 


A -x 


where k is the rate constant. The disadvantages of the system 
hitherto employed, as compared with that proposed, are illustrated 

* McBain and Taylor, Ber. t 1910, 43, 321 ; Zeitsch. physical. Chem. 1911, 
70. 179; Bowden, T., 1911, 99, 191; McBain, Comiah, and Bowden, T” 
* 912 > 101, 2042; Bunbury and Martin, T., 1914, 105, 417; McBain and 
™.n, T., 1914, 105, 957 ; Laing, T., 1918, 113, 435 ; McBain and Salmon, 
fAmer. Chem. Soc., 1918; McBain, J . Soc. Chem. Ind. t 1918, 37, 249 (a 
brief summary). 
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by the rate of reaction in the presence of 0-0138iV'-OH / at 40*0°. 
The rate constant is 0*0708. This statement is meaningless until 
the further information is given that “ time has been measured in 
minutes.” Under the new system, this becomes — “the time unit 
is 14T minutes” — a statement which is much more readily 
visualised, is self-contained, and does away with small decimals. 
It further means, in the case of unimolecular reactions such as 
the present, that the reaction requires 14T minutes to proceed to 
the extent of 63*2 per cent. 

Determinations were made at 30°, 40°, 70°, and 90°. The values 
of the time units for definite concentrations of hydroxyl ion at 
each temperature were measured by observing the rate in solutions 
of sodium hydroxide. These solutions were made up from sodium 
and boiled-out conductivity water, and all vessels were carefully 
flushed out with air freed from carbon dioxide. Soap solutions 
were made up in silver vessels as described in previous communica- 
tions. The reaction was carried out in a Jena-glass flask contain- 
ing a small glass tube, which could be dropped into the solution 
in the flask when it was desired that the reaction should commence. 
In some cases this tube contained the soap solution, in others the 
solution of nitrosotriaceton amine. 0-1300 Gram of that substance 
was employed in each case. The amount of gas which should have 
been evolved, saturated with water vapour at about 18°, is 
17*18 c,c. ; as a matter of fact, on the average about 8 per cent, 
more than this was evolved. Francis and Clibbens state that they 
obtained values within 2*5 per cent, of the theoretical volume. 
Hence the “infinity reading” was taken after a period five times 
as long as that required for the production of 9'3 c.c. of nitrogen. 

The results for sodium hydroxide are given in table I, in the 
final column of which the product of “time unit” and concentra- 
tion is recorded. This should be a constant for each temperature, 
and is also equal to the reciprocal of the older expression kjOTl 1 
The final products for 40°, 70°, and 90° are O' 196, 0*0236, anti 
0 00545, respectively, The degree of accuracy is much less at the 
higher temperatures, owing to the great speed of the reaction and 
the very low concentrations of hydroxyl ion, which alone are 
measurable. Further, the solubility of the glass and difficulties 
due to vaporisation and fluctuations of temperature play an increas- 
ing role. However, none of these influences vitally affects the 
value of the results, on account of the fact that the hydrolysis of 
the soaps is itself so small. 
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Table I. 

Rate of Catalysis in Solution of Sodium Hydroxide. 


Concentrations. Number of Time units T minutes. 


Tempera- •— 

ture. NaOH lfte 

OH'=C. 

experi- 

ments. 

Max. 

Min. 

Mean. 

C.T. 

40° 

0-0146 

0-0139 

4 

14-4 

13-5 

14*1 

0-196 

70 

0*00314 

000302 

4 

8-32 

6*80 

7-67 

0-0232 


0-00392 

0-00396 

2 

6*52 

6-45 

6-49 

0-0244 

90 

0-000654 

0-000626 

2 

9-43 

9-01 

9-22 

0-00579 


0-000785 

0-000757 

2 

7*69 

7-46 

7*57 

0*00569 


0-000796 

0-000766 

2 

6-41 

6-33 

6-37 

0-00488 


The temperature coefficient of the reaction above 40° is 2' 02 
and 2*04, depending on whether the time unit at 70° or 90° is 
taken for the calculation. This is in general agreement with the 
results previously and subsequently obtained (T., 1915, 107 , 
1657), showing that the temperature coefficient diminishes with 
rise of temperature. 


Applicability of the Method. 

In view of the low values of hydroxyl ion obtained for soap 
solutions, it was considered advisable to carry out a few experi- 
ments in order to determine the neutral salt action, if any, of the 
sodium salt by the lowest fatty acid of this series, namely, sodium 
acetate. 

The results of two series of experiments are given in table IX, 
where concentrations are expressed in volume normality at 90°. 
The first column gives the preparation used (A being sodium 
acetate made anhydrous by heating in an air-bath at 125°, C and 
D being ordinary crystals weighed either dry or moist after re- 
crystallisation and subsequently analysed, thus avoiding any slight 
loss of acetic acid through heating), the last column being the 
apparent hydroxyl-ion concentrations as deduced from the factors 
obtained from table I. 


Table II. 

vHtk and mthout Sodium Hydroxide. 


Sodium Acetate at 90° 

Concentrations. 

NaAc. NaAc. NaOH. 

c} 0-923 — 

A 0-967 — 

0*923 0000759 

A 0'967 0*000759 2 


Time units minutes. 


Max. 

Min. 

Mean. 

(OH').. 

28-1 

25*5 

26*8 

0 000203 

25*0 

24-4 

24*7 

0-000221 

10*4 

9-0 

9*81 

0-000558 

9-7 

8-9 

9-32 

00005^5 


Number of 
experi- 
ments. 

2 

3 
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These results require elucidation, for there are two factors 
involved, namely, neutral salt action and hydrolytic equilibrium. 
Taking first hydrolysis, calculation shows that the observed rate 
of catalysis would indicate a ratheT high value, 60 — 70xl0~ u , for 
K w> the dissociation constant of water at 90°. The latter is still 
uncertain as between the limits 33 — -70xl0 _14 . With the present 
method, dilute solutions would have to be employed to minimise 
neutral salt action . 

The nature of the neutral salt action follows from the experi- 
ments in table II, employing added sodium hydroxide. The 
sodium hydroxide added will, of course, be only moderately dis- 
sociated in accordance with the principle of isohydrism. The total 
rate predicted will consequently be less than that of the hydroxide 
when taken alone, in £pite of the influence of hydrolysis. Taking 
one set of assumptions in the preceding paragraph, the hydroxyl 
ion predicted is about 0*000614 for both the 0*923 and 0'967jV- 
solutions containing sodium hydroxide. Taking another set, using 
osmotic data, this number becomes about 0*000571, which is 
identical with the mean of the observed value in table II. 

This suffices to show that sodium acetate in normal solution does 
not exhibit any accelerating neutral salt effect. If it has any 
effect, it retards the reaction by anything up to 6 per cent,, which 
is within the experimental error for the calculation above. 

A much more vital effect would be if the soap in concentrated 
solutions sorbs nitrosotriaceton amine, thus cutting down the 
effective concentration at any time, and therefore the rate. The 
reaction would proceed to completion, for the whole of the amine 
would he liberated progressively, but the apparent rate would be 
proportionately less than that corresponding with the real con- 
centration of hydroxyl ion. The whole of the nitrogen is actually 
evolved. 

If this phenomenon occurs, it would be of importance only in 
concentrated solutions, where the soaps exist as colloidal electro- 
lytes. There the apparent concentration of hydroxyl ion would 
be too small, whereas in dilute solutions, in which the soaps exist 
essentially as simple electrolytes, normal values would be observed. 

This is just what is found when the result* from the present 
method are compared with those from the determination of electro- 
motive force ( loc . cii.). The values are nearly identical up to 
3 r / 20-solution, but at N/ 10-solution they begin gradually to 
diverge until at 0-8A r -solution the alkalinity measured by catalysis 
is only a fraction of that found by the method of electromotive 
force. 

The only uncertainty in the measurement* from electromotive 
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force is in calculating the diffusion potential. If the difference 
between the methods is to he ascribed to this source, it would make 
the hydrolysis much smaller* even than that deduced, which was 
one or two tenths of a per cent. This establishes even more con- 
clusively the main result of the previous paper. This assumption, 
howeyer, predicates that the palmitate micelle possesses only low 
equivalent mobility, whereas the high observed conductivity necessi- 
tates the opposition conclusion. If sorption is taken into account, 
the results obtained by the catalytic method confirm those derived 
from electromotive force. 

Direct proof of the occurrence of sorption in concentrated 
solution is obtained by adding a known amount of sodium hydr- 
oxide to the soap and observing that the effect on the rate is 
abnormally low. This is not due to sorption of the hydroxyl ion 
by the soap, as both electromotive force data ( loc . cit.) and other 
evidence show that basic soaps are not formed. Experiments of 
this kind are set forth in table III. The concentrations of sodium 
palmitate are given in weight normality, the sodium hydroxide in 
volume normality at 90°. Two experiments from table I are added 
for comparison. The results show strikingly that the apparent rate 
is much lower than that corresponding with the alkali present and 
added, which points to sorption of amine by soap in concen- 
trated solution as the explanation of the low rate. It should be 
remembered, of course, that in these soap solutions the concen- 
tration of sodium ions is about Q‘30 weight normal, or about 0*25 
volume normal at 90°, so that the sodium hydroxide is not fully 
dissociated and the hydrolysis of the soap has been partly repressed. 
Even so, the observed rate is but a fraction of that expected. 

The last three lines of table III present experiments carried 
out by J. C. Pope in June, 1918, using a special preparation of 
sodium palmitate, which, although discoloured, was found to be 
very slightly alkaline in 90 per cent, alcoholic solution. The rate 
in mixtures containing considerable excess of alkali is about six 
times less than if the soap had been absent. This confirms the 
conclusions already drawn and reconciles the results of the catalytic 
and electromotive force methods set forth in table IV. 
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Table III. 


0‘8 Sodium Pahnitate at 90° with and without Sodium Hydroxide. 


Concentration. 

Number of 


Time units minutes. 

(OH'). 



experi- 


■ 



NaP. 

NaOH. 

ments. 

Max. 

Min. 

Mean. 

Deduced. 

0-8 

„ 

3 

25-0 

19-9 

21-6 

0-000252 


0-000774 

3 

20-7 

18-9 

19 8 

0-000275 



0-000785 

2 

7-69 

7-46 

7-57 

0-000784 

1-0 



2 

150 

14-8 

14-9 

0-000266 


0- 00:174 

I 

— 

— 

8-09 

0-000614 

M 

0-0187 

1 

— 

— 

1*75 

0-00312 


Results with Soap Solutions. 

Measurements on solutions of pure palmitate have been carried 
out at 30°, 40°, 70°, and 90°. The results for sodium pahnitate 
are given in table IV, and those for potassium pahnitate in table Y, 


Table IV. 

Alkalinity of Solutions of Sodium Palmitate. 


Con- 
centra- 
tion : Number Hydro- By 


Tem- 

weight 

of 

Time units minutes. 


lysis, 

E.M.F., 

pera- 

nor- 

experi- 



— 

- 


}>er 

per 

ture. 

mality. 

ments. 

Max. 

Min. 

Mean. 

(OH% 

cent. 

cent, 

70° 

0-046 

4 

43-7 

42-0 

42-8 

0-000438 

0-99 

— 

M 

0-101 

2 

43-5 

42-6 

42-0 

0-000561 

0-59 

— 

90 

0-042 

2 

6-02 

5-98 

6-0 

0-000908 

2-24 

2-3 


0-50 

2 

27-0 

27-0 

27-0 

0-000202 

0-05 

0-37 


0-8 

3 

25-0 

19-9 

21-6 

0-000252 

0-04 

0-28 


Table V. 

Alkalinity of Solutions of Potassium Palmitate. 


Con- 
centra - 



tion : 

Number 





Hydro- 

by 

Tem- 

weight 

of 

Time unite minutes, 


lysis, 


pera- 

nor- 

experi- 

S 1 

— ■ 

x 


per 

per 

ture. 

mality. 

ments. 

Max. 

Min. 

Mean. 

(OH'),. 

cent. 

cent. 

30° 

0-050 

2 

561-6 

520-6 

641-1 

0-00097* 

2-04 

— 

40 

0-051 

2 

598-8 

431-0 

514-9 

0-000391 

0-82 

— 

70 

0-050 

3 

43-7 

42*6 

43-1 

0-000545 

1*14 

— 

M 

0-100 

2 

38-8 

38-3 

38-5 

0-000612 

0*65 

— 


0-85 

4 

409-9 

380-2 

395-1 

0*0000594 

: 0-009 

— 

90 

0-019 

3 

7-4 

7-0 

7-2 

0-000757 

4-1 

5-7 

. jp 

0-042 

2 

6-06 

5-7 

5-9 

0-000928 

2*3 

2-2 


0*1 

4 

6-1 

5-7 

5-9 

0*000927 

0-99 

1-25 


0-302 

5 

12-7 

6-1 

9-4 

0-000580 

0-22 

0-64 


0*85 

1 

— 

— - 

49 5 

0-000110 

0-017 

0-27 


♦ These experiments were carried out by F. H. Geake by the pressure 
method. As the solutions have begun to be heterogeneous the alkalinity 
as expected, greater than at the higher temperatures where it is liquid* 
Compare McBain and Martin, loc. tit., p. 975. 
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The seventh column gives the concentration of hydroxyl ion 
deduced, neglecting the effect of sorption of amine, and in the 
eighth the percentage hydrolysis found by electromotive force 
measurements { loc . cit.) i$ added for comparison. 

Comparison of the last two columns in tables IV and V brings 
out the agreement of the two methods for dilute solutions, whilst 
the divergence in the concentrated solution is due to sorption 
of amine by the colloidal soap, as already explained. 

The tables show at onoe that the alkalinity of all soap solutions 
is low and cannot account for more than a few per cent, of the 
conductivity of soaps except in very dilute solutions. However, 
it is quite sufficient to exclude the existence of free palmitic acid 
in soap solutions except in very minute amount (see McBain and 
Martin, loc . cit., p. 973). Since the concentration of the hydroxyl 
ion exceeds 0‘00002V in the case of every soap solution, even when 
containing excess of fatty acid, all higher fatty acids which are 
formed or added must exist in the form of acid soap, that is, in 
solid solution, adsorbed or chemically combined, but not in the 
free condition, except to an immeasurably small extent. This 
combats a very prevalent error (see, for instance, Washburn, 
"Principles of Physical Chemistry/’ 1915, p. 379). 

Potassium palmitate when studied by the method of electro- 
motive force exhibits a maximum alkalinity equal to 0*00031 6A 
in O'oJV-solution, diminishing to a quarter of this value in 1 ' 00 Ab- 
solution, which corresponds with only 0*08 per cent, hydrolysis. 
The data for sodium palmitate were less definite, but it was shown 
{loc, cit.y p. 973) that the values in concentrated solution tend to 
be too high. This effect also helps to explain the divergence 
between the two methods in concentrated solutions. The falling 
oif in absolute alkalinity is quite simply explained on the basis of 
McBain and Salmon’s theory of colloidal electrolytes ( J . Amer, 
(■■hem. Soc. t 1918), for in concentrated solutions the palmitate ions 
largely disappear, being displaced by the ionic micelle. 

A word is necessary with regard to what we have called 
hydrolysis, per cent./ 7 in the last two columns of tables IV and 
V, for which we have been criticised by Bancroft {Trans. Amer. 
klectrochem. Soc., 1915, 27 , 184). Bancroft's criticism arises from 
our having regarded alkalinity (concentration of hydroxyl ion) as 
hydrolysis. The difference is largely a matter of words and of 
point of view. His contention is that the hydrolysis may have been 
anything up to 100 per cent., but that the hydroxyl ion has been 
^mediately and almost quantitatively sorbed by the resulting 
a cid palmitate (it cannot be palmitic acid, and the colloidal sodium 
palmitate must contain all the” excess of palmitic acid liberated). 

I I* 2 
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McBain and Martin’s paper contains direct measurements of 
the alkalinity of sodium hydroxide in the presence of soap; the 
hydroxide shows no appreciable sorptiop. by soap; this is direct 
experimental evidence which hag apparently not been considered 
by Bancroft, and would appear to be conclusive. 


Summary. 

Rate .of catalysis, like electromotive force, shows that soap solu- 
tions are definitely, although very slightly, alkaline. 

This alkalinity decreases with falling temperature, but is 
increased again when the solution solidifies or becomes hetero- 
geneous. 

The concentration of hydroxyl ion observed in all cases is 
sufficient to exclude the widely held view of the possibility of the 
existence of appreciable amounts of free fatty acid in any soap 
solution. Instead, acid soap must be formed in which practically 
all the excess of fatty acid is sorbed or combined. 

The experiments here communicated are taken from a series 
that had to be discontinued in July, 1914. Our thanks are due 
to the Colston Society of the University of Bristol for a grant 
which has defrayed the expenses of this investigation. 

Chemical Department, 

Bristol University. [Received, September 4th > 1918.] 


LXXVI . — Studies in the PhenyUuccinic Acid Series. 
Part VII. The Actmi of Alcohols and Amines 
on i-Diphenylsuccinic Anhydride. 

By Henry Wren and Howell Williams. 

The present investigation was undertaken with the primary object 
of ascertaining whether derivatives of mesodiphcnylsuceinic acid 
are produced during the reaction of alcohols and amines witJi 
r-diphenylsuccinic anhydride. It has been pointed out previously 
by Anschutz and Bendix (Aanalen, 1890, 259 , 73) that the 
r-anhydride is converted by hot water into a mixture of the Mcid 
(about 96 per cent.) and mesG-acid (about 4 per cent.), and this 
result is corroborated by the observation of Wren and Still (T.. 
1915, 107 , 1451) that the optically ‘active anhydrides, when treated 
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with hot water, pass into diphenylsuccinic acids of the same aign 
containing about 8 per cent, of optically inactive material, from 
which rrcesodiphenylsuccinic acid can be isolated in very small 
quantity. The action of cold ethyl alcohol on the Z- anhydride gave 
a rather more complex result. About 20 per cent, of inactive 
material appeared to be present in the crude product, from which 
however, a homogeneous substance could not be isolated; after 
crystallisation from light petroleum, a small quantity of substance 
was obtained which was not completely molten below 146°. Since 
ethyl hydrogen f-diphenylsuceinate melts at 113*5 — 114*5°, whilst 
Franchimont ( Ber 1872, 5, 1050) gave 140° as the melting point 
nf the corresponding r-aster, it seemed valid to conclude that ethyl 
hydrogen mcyodiphenylsuccinate was also present. A not dis- 
similar result is recorded by Anschutz and Bendix ( loc . cit.), who, 
by shaking r-diphenylsuccinic anhydride with chloroform contain- 
ing ethyl alcohol, obtained a product analyses of which gave results 
in agreement with those required for the ethyl hydrogen ester, hut 
the physical constants (melting point of crop, 164 — 168°; melting 
point of substance from mother liquor, 156 — 174°) appeared to 
show that the material was not uniform. 

The experiments just quoted pointed thus to a very profound 
influence of the reagent on the mode of opening of the anhydride 
ring, but their significance was greatly discounted by the incidental 
observation that ethyl hydrogen r-diphenvlsuccinate melts at 
170 — 171° instead of at 140°, as recorded by Franchimont. The 
action of r-diphenylsuccinic anhydride on methyl and ethyl 
alcohols, on aniline, and on p-toluidine has therefore been studied, 
with the result that in the case of ethyl alcohol only has any 
definite evidence of the formation of Trceyo-derivatives been 
obtained, and even in this instance the amount is very small. 

The interaction of r-diphenylsuccinic anhydride and aniline has 
been studied by Anschutz and Bendix ( An/tuden , 1890 , 259 , 92), 
who prepared diphenylsuccinanil by heating the anhydride with 
half its weight of aniline at 170 — 175°; on treatment with a boil- 
ing aqueous solution of barium hydroxide, the anil was converted 
into a diphenylsuccinaniKe acid which melted at 220°. By the 
action of the anhydride on aniline dissolved in benzene, they 
isolated a substance which melted at 65 — 68°, resolidified at 
105 — 108°, and again melted at 220°. A repetition of the latter 
experiment has led to a somewhat different result, since we find 
the crude product to melt at 173 — 176°, to resolidify at about 
187°, and to melt again at 226°, the initial melting point, how- 
CTer t being somewhat dependent on the conditions of the deter- 
mination; after purification, it yields a diphenylsuccinanilic acid 



834 


WREN AND WILLIAMS: STUDIES IN THE 


which melts at 173 — 175° with the evolution of gas, then re- 
solidifies, and again melts at 227°. This appears to be practically 
the sole product of the change. It is readily transformed into 
diphenylsuccinanil either by the action of heat or by ethyl-alcoholic 
hydrogen chloride. Considering the conditions of their formation, 
it appears not unreasonable to regard the product melting at 
173— 175° as derived from the r-aeid and that melting at 220° as 
belonging to the mew-series. 

r-Diphenylsuccinic anhydride reacts very readily with a solu 
lion of pdoluidine in benzene, giving an almost quantitative pre 
cipitate of an acid melting at 195 — 196°, which appears to be the 
sole product of the action. This arid yields a barium salt which 
is sparingly soluble in water; it is readily transformed by the 
action of heat or of alcoholic hydrogen chloride into diphenyt- 
succino-p-tolil. The latter substance is converted by alkali into a 
mixture of acids which can be separated by taking advantage ol 
the widely differing solubilities of their barium salts in water; from 
the less readily soluble portion, the acid melting at 195 — 196° can 
easily be isolated, whilst the more readily soluble portion yields an 
isomeric acid melting and decomposing at 206°, which is easily 
converted into diphcnylsuccino-p-tolil . From the mode of form- 
ation, the relatively lower melting point and sparing solubility of 
the barium salt, it appears reasonable to conclude that the forfner 
arid belongs to the racemic series, the latter being therefore a 
derivative of the mew-type. 

Experimental. 

Partial Esterification of r- and meso - Diphenylmccinic Acids. 

Ethyl hydrogen mesodiphenylsuccinate was obtained from the 
products of the incomplete esterification of the mew-acid by ethyl 
alcohol and sulphuric acid according to the Fischer-Speier method. 
Isolation was readily effected by shaking the crude product, 
obtained after removal of excess of alcohol, with water and chloro- 
form, whereby unchanged meso - acid remained undissolved. The 
chloroform solution was agitated with concentrated sodium 
carbonate solution ; the latter, when acidified, yielded an immediate 
precipitate of ethyl hydrogen mesodiphenylsuccinate, which was 
purified by crystallisation from slightly aqueous alcohol and sub- 
sequently from benzene. 

Ethyl hydrogen mesodiphenylsuccinate separates from benzene 
in minute, colourless needles. It is readily soluble in cold chloro- 
form or ether or in hot ethyl alcohol, and moderately so in cold 
ethyl alcohol. When heated, it shrinks to a thin core and melts 
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sharply at 174 '5 — 175°. After being dried in a vacuum over 

calcium chloride, the ester retains half a molecule of water : 

0-1461 gave 0 3765 C0 2 and 0-0816 H 2 0. 0= 70*3; H = 6*3. 

0 5431 lost 0-0149 at 100—105°. H 2 0=2*74. 

0‘1393 * gave 0-3700 C0 2 and 0*0756 H 2 0. C = 72*4; H = 6-l. 

0*3885 neutralised 12*9 c.c. of 0*1033 A-sodium hydroxide. 

Calc. : 12*64 c.c. 

CjaHjgO^HoO requires C=70*3; H = 6 3; H 2 0 = 2'93 per cent. 

Ci 8 H ls 0 4 requires C=72*5; H = 6*l per cent. 

Ethyl hydrogen r-diphenylsuccinate was similarly obtained by 
the incomplete esterification of r-diphenylsuccinic acid, and was 
purified through the sparingly soluble sodium salt, and finally by 
cautious crystallisation of the acid ester from a small quantity of 
ethyl alcohol. It may be more readily crystallised from aqueous 
alcohol or from a mixture of benzene and light petroleum (b. p. 
80—100°), but the removal of small quantities of admixed r-acid 
is not easily accomplished in this manner. 

Ethyl hydrogen r-diphenylsuccinate separates from alcohol in 
aggregates of ill-defined needles; it is readily soluble in the boiling, 
fairly readily so in the cold solvent*. It dissolves readily in cold 
ether, fairlv readily in cold benzene, sparingly in light petroleum. 
It melts at 170— 171°: 

04137 neutralised 13*9 c.c. of Nj 10-potassium hydroxide. 

Calc. : 13*88 c.c. 

C'1725 gave 0-4575 C0 2 and 0*0944 H 2 0. C=72*3; H = 6*l. 

C 18 H 18 0 4 requires C=72*5; H = 6-l per cent. 

On complete esterification with ethyl alcohol and sulphuric acid, 
the acid ester was converted into ethyl r-diphenylsuccinate melting 
at 84*5 — 85 ‘5°, thus confirming the position of the ester in the 
racemic series. 

Sodium ethyl r-diphenylsuccinate separates from water, in which 
it is sparingly soluble at the ordinary temperature, in aggregates 
of fine needles : 

0*2188 f lost 0*0395 at 100—110°. H 2 0 =18*05. 

C lg Hi 7 0 4 Na,4H 2 0 requires H 2 0 = 18-37 per cent. 

0*1788 1 gave 0*0386 Na 2 S0 4 . Na = 6-89. 

C 18 H 17 0 4 Na. requires Na=7-20 per cent. 

The salt evolved acrid fumes and became discoloured at 180°, 

Barium ethyl r-diphenylsuccinate was prepared by neutralising 
a suspension of the ethyl hydrogen ester in water with barium 
hydroxide solution ; it is moderately soluble in cold water : 

* Dried at 100-105° until constant in weight. 

t Air-dried. J Dried at 100-110°. 
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o 3754 * lost 0-0177 at 100—110°. H 2 0 = 4‘72. 

C^H^OgBa^HjO requires H 2 O=4-70 per cent. 
0*2034 f gave 0*0662 BaSO^. Ba = 19*12. 

C^tl^OgBa requires Ba= 18*78 per cent. 


Action, a j Ethyl Alcohol on r -Diphenyhnecimc Anhydride. 

r-Diphenylsuccittic anhydride (81 grams) was allowed to remain 
in a stoppered flask, with occasional shaking, with ethyl alcohol 
(100 c.c,) until solution was complete, for which about three days 
were required. (A small portion of the solution was evaporated 
to dryness, and the residue was titrated with standard sodium hydr- 
oxide solution; the results indicated that the ethyl hydrogen ester 
contained a very small proportion of the free acid. This experi- 
ence was confirmed in a number of other instances, and it therefore 
appears to be a matter of very considerable difficulty to prepare 
the alcohol absolutely free from moisture and to maintain it in 
this condition during the experiment.) The alcoholic solution was 
concentrated and exactly neutralised with aqueous-alcoholic sodium 
hydroxide solution. After complete removal of the alcohol, the 
aqueous solution was cooled, when sodium ethyl r-diphenylsuccinate 
was readily deposited (crop A). The precipitate was removed, and 
a second small crop of crystals was obtained by concentrating the 
filtrate. The mother liquor from the latter crop was acidified with 
hydrochloric acid and extracted with ether. The ethereal extract, 
after evaporation, left a small residue which melted indefinitely at 
148 — 200°. It was completely esterified with ethyl alcohol and 
sulphuric acid ; the mixture of normal esters was crystallised from 
ethyl alcohol, when ethyl mesodiphenylsuccinate (about 0*4 gram) 
was obtained in well-defined needles which melted at 140 — 141°. 

The crop A (see above) was decomposed with dilute hydrochloric 
acid; the precipitated acid ester (6*8 grams) melted sharply at 
170 — 171°, and was in all respects identical with ethyl hydrogen 
r-diphenylsuccinate obtained by partial esterification of the r-acid. 

Action of Methyl Alcohol on r-Diphenylsuccmtc Anhydride. 

r-Diphenylsuccinic anhydride (5 grams) was warmed with abso- 
lute methyl alcohol (40 c.c.) at 40° during six hours. The mixture 
was cooled and the precipitated acid ester removed ; it melted at 
196 — 198°, and proved to be pure methyl hydrogen r-diphenyl- 
succinate. The material obtained by evaporation of the filtrate 
melted at 194 — 198°; the esterification of the latter was completed 

* Air-dried. U Dried at 100-110°. 
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as usual, but the only substance which could thug be isolated wae 
methyl r-diphenylsuccinafce. 

Methyl hydrogen r-diphenylmcdnate separates from hot methyl 
alcohol, in which it is sparingly soluble, in small pyramids. It 
dissolves sparingly in boiling benzene, moderately readily in cold 
ether. It melts at 196 — 198° after slight previous sintering: 

0*3303 neutralised 17*45 c.c. of 0 0666 A%alkali. Calc. : 17.47 c.c. 

0-1847 gave 0*4878 C0 2 and 0*0948 H 2 0. C=72*0; H=5*7. 

C t7 H ]6 0 4 requires C=71*8; H=5*7 per cent. 

The sodium salt separates from its aqueous solution in small 
prisms : 

ft 4456 * lost 0*0962 at 100—110°. H 2 0 = 21*6 

C I7 H 16 0 4 Na,4H 2 0 requires H 2 0” 19*05 per cent. 

0*1690 f gave 0*0385 Na 2 S0 4 . Na~7*37. 

C 17 H ]5 0 4 Na requires Na = 7'50 per cent. 


Action of Aniline on r-Dipk enyhu ccinic Anhydride. 

A solution of the r-anhydride (5 grams) in benzene (10 c.c.) wa? 
added t to aniline (1*85 grams) dissolved in the same solvent 
(15 c.c.) ; in the course of a few seconds, a copious, white pre- 
cipitate commenced to separate, and the solution speedily became 
semi-solid. The r-diphenylsuccinanilic acid, which was almost 
juantitatively precipitated, melted at 168—169°, resolidified, and. 
igain melted at 226*5—229°, It was crystallised from a small 
quantity of warm alcohol. 

r-Diphenyhuccinanilic acid separatee from alcohol in short 
)risms. It is readily soluble in warm alcohol or benzene, in cold 
;ther or acetone, less readily so in carbon tetrachloride or light 
petroleum. It. dissolves sparingly in cold alcohol or benzene, It 
melts and evolves gas at 173 — 175°, resolidifies at a slightly higher 
temperature, and again melts at 227°; the observed values depend 
somewhat on the rate of heating and the diameter of the tubes 
used: 

0*1853 gave 0*5163 C0 2 and 0 0939 H 2 0. C=76*0; H=5*7, 
0-3721 j, 13*6 c.c. N 2 at 16° and 765 mm, N=4*3. 

C 22 H ]fl O s N requires C=76*5; H=5*5; N=4*l per cent. 

Conversion of r-Diphenylsvccinamli c Acid into Diphenyl 'succinanil. 

By the Action of Heat. — r-Diphenylauccinanilic acid was 
E* ually heated to 230°, when complete fusion was obtained, 
e substance solidified, yfhen copied, to a pale yellow mass which, 
* Air-dried, t Dried at 190-110% 
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after being crystallised from benzene, yielded fine, colourless 
needles ; these were identified as diphenylsuccinanil from the melt- 
ing point (229 — 230° after slight shrinkage at 227°) and analysis 
(Found: 0=809 j H=5*2, Calc.; C = 80’7; H=5'2 per cent.). 
Anschutz and Bendix ( loc . cit.) describe the substance as separating 
from benzene in fine, colourless needles which melt at 226 — 227°, 
from acetic acid in larger, shining needles melting at 230 — 231°. 

B. By the Action of Ethyl-alcoholic Hydrogen Chloride. — The 
acid (1*1 grams) was gently warmed with a 3 per cent, solution of 
hydrogen chloride in ethyl alcohol ; it did not immediately dissolve, 
but, on reaching the boiling point, a copious, crystalline precipitate 
speedily separated. Boiling was continued during four hours, 
during which no change in the appearance of th© product was 
observed. The alcohol was removed, and the residue crystallised 
from benzene, when diphenylsuccinanil (0*7 gram) melting at 
229 — 230° was readily obtained. 

The behaviour of r-diphenylsuccinanilic acid under these con- 
ditions is thus similar to that of the anilic acid, melting at 220°, 
described by Anschutz and Bendix. 


Action of p -Toluidine on r-Dipkenylsuccinic Anhydride, 

Molecular quantities of r-diphenylsuccinic anhydride and of 
p-toluidine were dissolved in benzene and mixed; after a few 
seconds, the solution became cloudy, and in the course of a few 
minutes, r-diphenylsuccino-p-toluidic acid was almost quantitatively 
precipitated. The crude substance melted and evolved gas at 
194 — 196°. It was crystallised from slightly aqueous alcohol. 

T-Diphenylmcdno-^-toluidic acid separates from aqueous alcohol 
in small needles. It is readily soluble in hot alcohol, sparingly so 
in hot benzene, and very sparingly bo in hot water; it dissolves 
readily in cold acetone or ether, less readily in cold chloroform. It 
melts at 195 — 196° and does not appear to suffer decomposition 
below 270°: 

01613 neutralised 6*8 c.c. of 0*0666 A-alkali. Calc. : 6-75 c.c. 

0*1850 gave 0*5229 C0 2 and 0*0960 H 2 0. C = 77*l; H=5 8. 

0*3842 „ 12-8 c.c. N 2 at 18° and 762 mm. N=3*95. 

02^2^1^ requires C = 76’9; H = 5*9; N = 3‘90 per cent. 

At its melting point, r-diphenylsuccino-p-toluidic acid loses water 
and passes into the tolil (see later). With slightly impure speci- 
mens of the acid, this decomposition is very evident, and water 
vapour is freely evolved. With the pure acid, however, some 
external impulse appears requisite to render this effect manifest 
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Stiver i-diphenylsuccino-p-toluidate forms a voluminous, white 
powder : 

0-3275 gave 0*0744 Ag\ Ag = 22-72. 

CgjHapOsNAg requires Ag = 23T6 per cent. 

Methyl t - diphenyl suecino-p-toluidate was prepared by the action 
of an excess of methyl iodide on dry silver diphenylsuccino-p- 
toluidate, and was purified by crystallisation from a small quantity 
of ethyl alcohol, from which it separates in well-defined, micro- 
scopic needles melting at 173 — 174*5°: 

0*1395 gave 0*3923 CO., and 0*0807 tf 2 0. CJ - 76*7; H = 6*5. 

requires C“77 2; H - 6*2 per cent. 


Conversion of r-Di phenylsnccino-p toluidic Acid into Di phenyl - 
succino-p-tolil. 

A. By the Action of Ethyl-alcoholic Hydrogen Chloride. — The 
acid (1*8 grams) was heated under reflux with ethyl-alcoholic 
hydrogen chloride solution (8 per cent. ; 10 c.c,). A homogeneous 
solution was readily obtained, from which a precipitate separated 
after a few minutes. The solvent was removed on the water-bath 
and the residue purified by crystallisation from much alcohol. 

Diphenylsuccino-p-tolil separates from boiling ethyl alcohol in 
long, slender needles which, although apparently perfectly stable, 
when dry, frequently crumble to microscopic prisms when preserved 
beneath the mother liquor. It dissolves sparingly in the boiling, 
very sparingly in the cold solvent; it is readily soluble in cold 
acetone, moderately so in cold chloroform or benzene, and sparingly 
so in cold ether. It melts at 170°: 

0*1739 gave 0*5182 C0 2 and 0*0884 H 2 0. C=81*3; H = 57. 

C 23 H 19 0 2 N requires C=809; H=5*6 per cent. 

B. By the Action of Heat. — The r-acid was heated in a small 
tube at 195 — 205° during fifteen minutes, at the end of which 
period the evolution of gas had ceased. The residue was crystal- 
lised from alcohol, from which it separated in slender needles which 
disintegrated to microscopic prisms. It melted at 170°, and was 
thus identified as diphenylsuccino-p-tolil. 

The behaviour of r-diphenylsuccino-p-toluidic acid is thus very 
similar to that of the corresponding anilic acid; it is, however, 
curious that the melting point of the tolil is lower than that of the 
toluidie acid, whilst the reverse is the case with the aniline 
derivatives. 
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Action of Alkali on- Diphcnylsuccino-'p-tolU. 

Diphenylsuccino-yri-olil (5 grams) was boiled during forty-five 
minutes with aqueous-alcoholic sodium hydroxide solution (l‘2A r : 
40 c.c. Water : alcohol : : 1 : 3). The sodium salts thus formed were 
converted into the barium derivatives, which were separated by 
treatment with water. From the less readily soluble salt, r-di- 
phenylsuccino-p-toluidic acid, melting at 194 — 195°, was easily 
isolated; the more readily soluble portion yielded, on acidification, 
crude mesodiphenylsucrino-p-toluidic acid, which was purified by 
crystallisation from slightly diluted acetic acid. 

memDiphcnylmccino-’p-tolmdic acid separates from alcohol or 
dilute acetic acid in minute, colourless needles which melt and 
decompose slightly at 206°. It is moderately soluble in cold methyl 
or ethyl alcohol or in acetic acid, sparingly so in water or hot 
benzene, readily so in ether or acetone, and practically insoluble in 
light petroleum or carbon tetrachloride. When heated at 215° 
during five minutes or boiled with ethyl-alcoholic hydrogen 
chloride, it is transformed into diphenylsuecino-p-tolil : 

0*1216 neutralised 3‘4 c.c. of JV T / 10-sodium hydroxide. Calc.: 

3*39 c.c. 

0*1457 gave 0*4128 C0 2 and 0*0804 H s O. C = 77*25; H-6-13. 

requires C= 76*88; H — 5*85 per cent. 

The authors desire to express their gratitude to the Research 
Fund Committee of the Royal Society for a grant which has 
defrayed a part of the expense of the investigation. 

Pure and Applied Chemistry Department, 

Municipal Technical Institute, 

Belfast. {Received, September 9th, 1918.] 


LXXVII. — The Inflammation of Mixtures of Methane 
and Air in a Closed Vessel . 

By Richard Vernon Wheeler. 

When an inflammable mixture of gas and air is ignited within an 
inflexible closed space, flame travels throughout the mixture in a 
manner and at a speed dependent mainly on the nature and pro- 
portion of the inflammable gas present. The manner in which 
the flame spreads through the mixture is affected also by the shape 
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of the containing vessel and the position of the point of ignition , 
and the speed of the flame is affected by these factors as well as 
by the intensity of the means of ignition and the initial tempera- 
ture and pressure of the mixture. To such causes of variation in 
the manner and speed of the spreading of flame must be added 
mechanical agitation or turbulence of the mixture, such as is 
induced, for example, within a gas-engine cylinder during the 
introduction of the charge (see Dugald Clerk, ‘‘The working fluid 
of internal-combustion engines,’’ Gustave Ganet Lecture, Junior 
Institution of Engineers, 1913). 

The inflammation of the mixture within the closed vessel, 
inasmuch as it results in the formation of products of combustion 
at a high temperature, causes an increase of pressure. If the 
vessel were impervious to heat, the maximum pressure developed 
would afford a measure of the thermal energy of the products of 
combustion, which should be equal to the chemical energy of the 
uninflamed mixture. 

The present paper records the results of a study of the in- 
flammation of different mixtures of pure methane and air in closed 
spherical vessels. The principal data obtained were: (1) the 
maximum pressures developed, (2) the rates of development of 
pressure, and (3) the speeds of propagation of flame. Details as 
to the manner in which these data were obtained, and of the pre- 
cautions taken to ensure their accuracy, are given in the experi- 
mental portion of the paper. 


Development of Pressure. 

In the table that follows are given the maximum pressures 
developed by different mixtures of methane and air when ignited 
within spherical vessels of about (a) 4 litres and (6) 16 litres 
capacity, 19 ’5 and 31 ‘2 cm. in diameter, respectively. For com- 
parison, Mallard and Le Chafcelier’s determinations (Ann. des 
Mines, 1883, [viii], 4 , 379), for which they used a cylindrical vessel 
17 cm. long and 17 cm. in diameter, are included in the table on 
i>. 842. 

These results are shown graphically in Fig. 1. It is of import- 
ance to notice that the maximum pressures for similar mixtures in 
the 4-litre and the 16-litre spheres, as determined by interpolation, 
are practically identical. 

The values quoted as Mallard and Le Chatelier's are their 
observed values (he. cit., p. 509). They are rather irregular and 
are considerably higher than the results obtained for similar mix- 
tures in the spheres. This may be due to impurity of the com- 
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Maximum recorded pressure# above atmospheric. 
^ Atmospheres. 


Methane 
in mixture. 

Per cent. 

4-Litre 

16-Litre 

3-86-Litre 
cylinder 
(Mallard and 

by volume. 

sphere. 

Bphere. 

Le Cbatelier). 

6-05 

— 

2-86 

— 

6-30 

3-20 

— 

— 

6-80 

5-10 

— 

5-51 

6-85 

— 

4-35 

— 

7-45 

5-64 

— 

— 

7-80 

. — 

5-85 

— 

7-95 

6-09 

— 

— 

8-00 

— 

— 

6*53 

8-45 

6-40 

— 

— 

8-80 

— 

6-66 

— 

9-20 

6-73 

— 

7-41 

9-40 

6-80 

— 

— 

9-60 

— 

— 

7-75 

9*65 

6-90 

— 

— 

9-80 

— 

6-94 

7-65 

10-00 

— 

— 

7-34 

10*10 

6-97 

— 

— 

10-25 

6-97 

— 

— 

10-60 

— 

— 

7-48 

10-75 

6-87 

— 

— 

10-80 

— 

6-80 

— 

11-20 

— 

— 

0-94 

11-40 

6-73 

— 

— 

11-90 

— 

640 

— 

12-10 

6-36 

— 

— 

12-50 

— 

— 

6-46 

12-80 

— 

5-78 

— 

12-90 

5-78 

— 

— 

13-40 

4-80 

— 

— 

13-90 

3-54 

— 

— 


bustible gas used, regarding which the fact is recorded ( loc . cit., 
p. 409) that it contained some gas richer in carbon than methane. 
The gas was prepared from sodium acetate, and would contain 
ethylene and acetone vapour. 

Reference should be made also to some experiments by Bey ling 
(Gtuckauf, 1906, 42 , 130), who used a cylindrical vessel of 42 litres 
capacity, 33*5 cm. in diameter and 42’5 cm. long. The maximum 
pressure recorded as produced by any mixture of methane and air 
was 6 5 atmospheres. In a vessel of smaller capacity (about 
11 litres) the maximum pressure was the same. 

By reason of the shape of their explosion -vessel, Mallard and 
Le Ohatelier found it necessary to introduce a correction for cool- 
ing during the propagation of flame, averaging about 10 per cent, 
on their observed pressures. If ignition of an inflammable mix- 
ture is exactly at the centre of a perfectly spherical vessel, it* is 
probable that the propagation of flame follows regular concentric 
spherical surfaces in such a manner that the flame reaches the 
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walls of the vessel simultaneously at all points; for, except with 
very slowly moving flames, or, possibly, in very large vessels, it 19 
unlikely that convection currents will have time materially to 
affect the speed in any particular direction. The whole of the 
mixture is thus inflamed before cooling by conduction of heat by 
the walls of the vessel can come into play.* 


Fro I. 



6 7 8 U 10 H 12 13 14 


Methane in air. Percent. 

If, however, the vessel is not perfectly spherical, or if ignition 
is not truly central, flame will touch the walls sooner at some 
places than at others, and cooling of the products of combustion 
will begin before propagation of flame is complete. The maximum 

* Cooling by the walls, before the whole mixture is inflamed, may cause 
a negligible loss of heat if the unburnt mixture in contact with them is heated 
by compression (due to dilation of the burnt mixture at the centre of the 
ve 8sel) before flame reaches it. 
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pressure within the vessel as recorded by a gauge is not then that 
which the mixture would exert were the whole brought at once to 
the temperature of combustion. The fact that Mallard and Le 
Chatelier used a cylinder for their experiments, although they 
ignited the mixture at the centre, caused the propagation of flame 
within the vessel to assume two phases. During the first phase 
the flame travelled from the centre as, presumably, a spherical 
envelope until it touched the walls of the vessel (the height of 
which was equal to the diameter). The second phase then began 
and continued until the flame reached the curve of intersection of 
the ends with the cylindrical walls, when inflammation was com- 
plete. Throughout this second phase, cooling of the products of 
combustion by the walls took place, the amount of cooling in- 
creasing with the progress of the flame since the area of the 
surface of the cylinder in contact with the heated gases increased. 

A correction to be added to Mallard and Le Chatelier s recorded 
figures for maximum pressures is, on this reasoning, necessary. 
The correction when applied brings the pressures developed by all 
their mixtures of “methane ’ and air from one to one and a third 
atmospheres higher than the pressures recorded in the spherical 
vessels. The question then arises whether a similar correction 
should not also be applied to the latter results — whether, in fact, 
one is justified in assuming that with central ignition in a spherical 
vessel flame spreads at the same speed in all directions. Langen 
(“ Mitteillungen u. Forschungsarbeiten aus dem Gebeite des 
Ingenieurwesens, u vol. 8, 1903), who used a spherical vessel for 
similar experiments, did, indeed, introduce a “cooling correction. 
This, however, was on account of a short neck, at the top of the 
sphere, to which the pressure-gauge was attached ; Langen assumed 
that throughout the spherical portion of his vessel the flame in 
any given mixture spread in all directions at the same speed, 

In order to test the truth of this supposition, a series of measure- 
ments was made of the intervals of time that elapsed between 
ignition and the advent of flame at the top and bottom of a closed 
vessel filled with different mixtures of methane and air. With all 
mixtures containing more than 7'5 and less than 12' 5 per cent, ol 
methane, the time-intervals for upward and for downward pro 
pagation of flame were identical. They coincided also for each 
mixture with the time that elapsed between ignition and the attain- 
ment of maximum pressure in a vessel of the same dimensions 
With mixtures containing less than 7*5 and more than 12 5 p^ r 
cent, of methane, in which the rate of propagation of flame n 
slow, flame reached the bottom of the vessel later than it reached 
the top by an amount of time which varied with the methane-con 
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tent of the mixture. Thus the measurements for three mixtures 


were : 


Time required for the flame to 
travel 9- 75 om. from the point of 
ignition. 


Methane in 
mixture. 
Per cent, 
6-40 
6-95 
1300 


Upwards. 
0-260 sec. 
0-169 „ 
0-219 „ 


Downwards. 
0*468 sec. 
0-234 „ 
0-320 „ 


With such mixtures, therefore, cooling of the products of com- 
bustion takes place before the attainment of the maximum recorded 
pressure, even in a spherical vessel, by reason of the contact of the 
upper part of the flame with the walls of the vessel before the lower 
part of the mixture is burnt. 

It should be noted that the limits of inflammability of methane- 
air mixtures ignited at the centre of a closed spherical vessel are 
5*6 per cent, lower and 14*8 per cent, upper (T., 1911, 99 , 2013). 
The progress of the flame in these mixtures is sufficiently slow to 
follow by the eye; the flame travels upwards from the spark as an 
inverted cone, fills the upper third of the vessel, and thence travels 
slowly downwards as a horizontal disk to the bottom. 

With the mixtures containing more than 7'5 and less than 
12*5 per cent, of methane, however, no loss of heat through cool- 
ing by the walls before the whole of the mixture has been inflamed 
should arise in a spherical vessel, other than the negligible quantity 
transmitted by the layer in contact with the walls during the 
interval of time that elapses between its compression by the 
inflamed core (and consequent heating) and its burning. Over 
this range, then, no such correction for cooling a 3 Mallard and 
he Chatelier and Langen applied is required when perfectly 
spherical vessels are used and ignition is at the centre. One would 
arrive at the same conclusion from the fact, already noted, that 
the maximum pressures recorded were the same, within 1 per cent., 
over the range 7*5 to 12*6 per cent, of methane, in the 4-litre as 
in the 16-litre sphere, although the ratio surface/ volume was T6 
times as great with the former as with the latter. 

Experiment thus shows that one is justified in assuming, over 
the major portion, of the range of inflammable mixtures of methane 
and air, no loss of heat in a spherical vessel due to contact of part 
of the flame with the walls before the whole of the mixture is 
burnt. Yet one cannot assume that the maximum recorded 
pressure in such a vessel gives a measure of the internal energy 
of the products of combustion, which should be equal to the 
chemical energy of the uninflamed mixture, or. in other words, 
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that the pressure recorded is that which would be attained were 
the vessel impervious to heat. 

Apart from loss by radiation during the propagation of flame, 
it must be remembered that at the moment when the vessel is just 
filled with flame (that is, at the moment of maximum recorded 
pressure in a spherical vessel), the products of combustion are not 
in thermal equilibrium (see, in this connexion, the First Report 
[1910] of the Committee, appointed by the British Association, for 
the investigation of gaseous explosions). Hopkinson, Proc. Roy. 
Soc., 1906, [ii], 77 , 387) has shown that at the moment of maxi- 
mum pressure of a mixture of coal gas and air, the temperature 
around the point of ignition at the centre of a cylindrical vessel 
was several hundred degrees higher than the mean temperature 
(as deduced from the pressure), owing to adiabatic compression of 
the products of combustion there during the burning of the 
remainder of the mixture; whilst at the sides and ends of the vessel, 
where the gases were compressed before ignition, the temperature 
reached was as much below the mean. 

If the volumetric heats of the gases comprising the products of 
combustion were constant at all temperatures, the attainment of a 
uniform temperature within a closed vessel by convection and con- 
duction would cause no alteration in pressure; but inasmuch as 
the volumetric heats are not constant, being perhaps half as great 
again in the hottest as in the coldest part of the gaseous mass, the 
attainment of thermal equilibrium should be attended by a change 
of pressure. 

During the time that thermal equilibrium is being established, 
after complete inflammation has taken place, the cold walls of the 
spherical containing vessel are everywhere in contact with hot 
gases, so that simultaneously with any increase in pressure that 
might result from the equalisation of the temperature differences 
within the gaseous mass, there is a reduction of pressure due to 
loss of heat by conduction. This loss, and radiation losses during 
the same period as well as during the propagation of flame, combine 
to render tbe recorded pressures lower than those representative 
of the chemical energy of the uninflamed mixtures. It is difficult 
to make even a rough calculation of the change of pressure that 
should occur owing to the establishment of thermal equilibrium, 
because of lack of knowledge of the distribution of temperature 
within a spherical vessel at the moment of complete inflammation. 
It is possible, however, if certain assumptions are made, to obtain 
some idea of the order of magnitude of the pressure change from 
an examination of the time-pressure diagrams. 

Diagrams for representative mixtures used in the 4-litre sphere 
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are shown in Fig. 2 , whilst in Fig. 3 are given the diagrams for 
mixtures of nearly the same methane-content, the one (9 65 per 

Fig. 2. 
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Time, seconds. (Time Q-time of ignition.) 

cent, methane) in the 4-litre and the other (9 '80 per cent, methane) 
in the 16-litre sphere. These diagrams are reproduced on a 

Fig. 3. 
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Time, seconds. (Time 0=time of ignition . } 

different scale from the actual records of the indicator in the 
tanner described in the experimental portion of this paper. 
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Examination of these curves shows that each exhibits three 
stages of development. During the first stage the pressure 
increases proportionately with the time, during the second it 
remains constant, and during the third it gradually decreases. 

The first stage, during which the pressure increases, corresponds 
with the propagation of flame within the sphere; as will be shown 
later, the maximum pressure for all mixtures containing between 
7-5 and 12*5 per cent, of methane is attained simultaneously with 
the advent of flanle at the boundary of the mixture. For mixtures 
containing less than 7‘5 or more than 12*5 per cent, of methane, 
the attainment of maximum pressure synchronises with the advent 
of flame at the top of the vessel. 

The last stage, the beginning only of which is shown in each 
diagram, represents the cooling of the products of combustion. 

The second stage, during which the recorded pressure remains 
constant, may represent any or all of three possitylities : (1) The 
occurrence of successive stages in the combustion of methane, the 
mechanism of which can be represented by the equation 
CH 4 + 0 2 = (CHoO + H 2 0) = CO + H 2 + H 2 0 , 
with subsequent burning of the carbon monoxide and hydrogen if 
oxygen is in excess; (2) exothermic secondary reaction between 
carbon monoxide and steam (compare Bone, Phil. Trans., 1915, 
[4], 215 , 318); or (3) the equalisation of temperature differences 
within the gaseous mass, with consequent increase of pressure due 
to change in the volumetric heats of the products of combustion. 

The duration of the period of constant pressure varies with the 
composition of the mixture of methane and air, the time intervals 
being : 


Methane, per cent. 

Duration of period 
of constant pressure. 

7-45 

0-031 sec. 

7-96 

0-026 „ 

8-46 

0-024 „ 

9-20 

0-016 „ 

9-40 

0-010 „ 

9*65 

0-009 „ 

10-10 

0-010 „ 

10-25 

0-009 „ 

10-75 

0-013 „ 

11-40 

0-018 „ 

12-10 

0-024 „ 


These figures are not consistent with either of the suppositions 
(1) and (2) given above; for if stages in the combustion of methane 
are indicated by the period of constant pressure, one would expect 
that period to be shorter the greater the excess of oxygen present 
in the mixture, whilst the occurrence of the exothermic secondary 
reaction between carbon monoxide and steam should be most pn>- 
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uounced when there is excess of methane above that required for 
complete combustion to carbon dioxide and steam. 

On the other hand, the figures support the view that the change 
of volumetric heats of the gases during the attainment of thermal 
equilibrium is responsible for an increase of pressure balancing a 
decrease due to cooling; for the duration of the period of constant 
pressure is shorter the higher the pressure attained, that is to say, 
the higher the mean temperature of the products of combustion. 
Moreover, reference to Fig. 3 shows that the period of constant 
pressure for mixtures of about the same methane-content was 
nearly twice as long in the 16-litre as in the 4-litre sphere. 

Let us, then, assume that the second stage in the time-pressure 
diagrams represents a balance between a gradual decrease of 
pressure that begins as soon as inflammation of the mixture is 
complete and is due to cooling by the walls of the vessel, and an 
mcrease of procure incident at the same moment and due to the 
gradual attainment of thermal equilibrium. Mallard and Le 
Chatelier have shown ( loc . cit p. 454, and Plate XIV, Fig. 8) 
that the cooling curve for the products of combustion of methane 
and air is a straight line. It is therefore permissible to extend 
the cooling curves of the time-pressure diagrams backwards, as 
shown in Fig. 3. The portion of each curve representing the pro- 
pagation of flame within the vessel is, after the initial impetus to 
the flame given by the source of ignition has died down, also 
nearly a straight line, although there is a slight diminution in the 
rate of development of pressure just before the maximum is 
reached. A line drawn extending the straight portion of this 
curve so as to cut the prolongation of the cooling curve should 
give, within a close approximation, the pressure that would be 
attained after the complete inflammation of the mixture did no 
cooling take place. This has been done for the two curves in 
Pig. 3, from which it will be seen that the '‘correction’' amounts 
to, at most, 3 per cent. 

The validity of the assumption that such a correction can and 
should be applied might be tested if means could be employed to 
ensure a rapid equalisation of the temperature differences within 
the vessel at the moment of complete inflammation. Experiments 
made in the course of another investigation (see “ Third Report of 
the Explosions in Mines Committee,” p. 26, London, 1913), during 
which a small fan was rapidly revolved within the sphere, may 
serve to illustrate the effect of aiding convection currents. The 
tan had four helical blades and was run at the rate of TOO revolu- 
tions per second. The results of a pair of experiments, one with 
and the other without the fan, using a mixture of ethane and air 
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containing 4*05 per cent. of ethane, are shown in Fig. 4.. The 
maximum pressure recorded when the fan was revolving was 
higher than when the mixture was at rest by O' 23 atmosphere, an 
amount a little more (0'07 atmosphere) than the “correction' 
obtained in the manner described. This diagram illustrates also 
the effect of turbulence of the mixture on the speed of inflamma' 
tion, an effect already noted by Dugald Clerk and Hopkinson. 
With the fan running, the time taken, measured from the moment 
of ignition, for the attainment of maximum pressure was 0*0362 
sec.; without the fan, it was 0*1244 sec. No doubt the higher 
pressure reached in the former experiment was in part due to 
smaller radiation loss during the more rapid propagation of flame. 


Fiq. 4. 



Whatever the cause of evolution of heat, the horizontal portion 
of the time-pressure diagram represents a balance between heat 
evolved after flame has travelled throughout the mixture and heat 
dissipated, and the correction to be applied qn this score cannot 
exceed the quantity deduced by extrapolation of the cooling and 
propagation curves. In Fig. 1 are shown the “corrected’ 
pressures for mixtures over the range 7*5 to 12*5 per cent, of 
methane, together with the calculated maximum pressures those 
mixtures should produce, taking Langen’s values for the specific 
heats of the various gases and assuming no loss of heat by 
radiation. 

The calculated values are about 10 per cent, greater than the 
observed over the whole range. This difference, assuming the 
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correctness of the values taken for the specific heats of the gases, 
must be due mainly to loss of heat by radiation during the pro- 
pagation of flame in the spheres, for it has been shown that up 
io the time of attainment of maximum pressure flame does not 
touch the walls of the vessels.* For information regarding the 
probable loss of heat by radiation, only the results of Hopkinson 
{Proc. Roy. Soc,, 1911, [A], 84 , 155) with mixtures of coal-gas 
and air, and of David (Phil. Trans., 1912, [4], 211 , 375) with 
coal-gas-air and hydrogen-air mixtures are available, and direct 
comparison of these with methane-air mixtures cannot be made. 

It has been shown, however (David), that up to the time of' 
maximum pressure (attained in 0’05 sec.), a 15 per cent, coal-gas- 
air mixture radiated about 3 per cent, of its total heat of com- 
bustion, the maximum temperature reached being 2400° abs. A 
25‘4 per cent, hydrogen-air mixture, which developed the same 
maximum temjjerature, radiated about 0*5 per cent, only of its 
total heat of combustion up to the time of attainment of maximum 
pressure (in 0‘017 sec.). Tile coal-gas used probably contained 
about 50 per cent, of hydrogen and 35 per cent, of methane (and 
other hydrocarbons); it is known that the radiation from the mix- 
tures is due almost entirely to the ateam and carbon dioxide that 
they contain, and that carbon dioxide has a radiating power about 
T 4 times that of an equal volume of steam (R. von Helmholtz, 

Die Licht- und Warmestrahlungverbrennender Gase,’ 1 Berlin,, 
1890); an estimated loss due to radiation of about 10 per cent, 
of the total heat of combustion during the propagation of flame 
in the mixtures of methane and air may therefore be not far from 
the truth. 

Propagation of Flame. 

Each of the time-pressure diagrams shown in Figs. 2 to 4 has 
been plotted with the time of passage of the secondary discharge 
that caused the ignition of the mixture as zero time. It has been 
assumed by the majority of experimenters on the inflammation of 
gaseous mixtures in closed vessels that the time of ignition 
synchronises with the time of first manifestation of pressure on the 
indicator or gauge. Bairstow and Alexander (Proc. Roy. Soc., 
1905, [.4], 76, 340) found, however, that this was not so in their 
experiments with mixtures of coal-gas and air; and it is apparent- 
from the diagrams for methane-air mixtures given in this paper 
that there is a definite interval of time, the length of which 
depends on the composition of the mixture, between the ignition 

* A slight amount of cooling no doubt arises through conduction of heat 
by the electrodes. 
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of the mixture at the centre of a spherical vessel and the first 
appearance of pressure on an indicator fixed at the top. 

In order to be able to trace the progress of the flame within 
the vessels from the time-pressure diagrams, records were taken of 
the time that elapsed between the passage of an electric spark at 
the centre of a closed vessel containing different mixtures of 
methane and air and the appearance of flame at a point 7*5 cm. 
vertically upwards, in the manner described in the experimental 
portion of this paper. The time-intervals calculated for a distance 
of 9*75 cm. were found to correspond closely with the times taker 
for the development of the maximum pressures in similar mix- 
tures in the 4-litre sphere (radius, 9*75 cm.), as the following table 
4-Litre sphere. 16-Litre sphere. 



Time 

taken 

Time 

between 

ignition 

tTime 

between 

ignition 

and 

Time 

between 

ignition 

Time 

between 

ignition 

and 

Mean 


for flame 

and first 

attain- 

and first 

attain- 

speed 

Methane 

to travel 

appear- 

ment of 

appear- 

ment of 

of 

in 

9*76 cm. 

ance of 

maximum 

ance of 

maximum 

0am a 

mixture. 

upwards. 

pressure. 

pressure. 

pressure. 

Seconds. 

pressure. 

Cm. per 

Per cent. 

Seconds. 

Seconds. 

Seconds. 

Seconds. 

sec. 

6-06 

— 

— 

— 

0*4233 

1-0370 

15 

6-30 

— 

0-1800 

0*3484 

. — 

— 

28 

6-40 

0*260 

— 

— 

— 

— 

37-5 

6*80 

— 

0-1080 

0*2150 

— 

— 

45-5 

6*85 

— 

— 

— 

0*1830 

0-3877 

40 

6*95 

0*169 

— 

— 

— 

— 

58 

7*46 

— 

0-0690 

0*1302 

— 

— 

75 

7-80 

0*110 

— 

— 

0*1021 

0-1680 

89, 93 

7*95 


0-0574 

0-1084 

— 

— 

90 

8*46 

— 

0*0484 

0*0878 

— 

— t 

111 

8*60 

0*083 

— 

— 

— 

— 

117*5 

8*80 

— 

— 

— 

0-0713 

0-1206 

129 

9*00 

0*074 

— 

— 

— 

— 

132 

9*20 

— 

0*0428 

0*0720 

— 

— 

132 

9*40 

— 

0*0392 

0*0707 

_ 

— 

138 

9*65 

— 

0*0382 

0*0696 

— 

— 

140 

9*70 

0*068 

— 

— 

— 

— 

143-5 

9*80 


— 



0*0623 

0*1080 

1445 

10*00 

0*068 

— 

— 

— 

— 

143-5 

10*10 

— - 

0-0383 

0*0684 

— 

— 

142*5 

10*25 

— 

0*0382 

0*0682 

— 

— 

143 

10*75 

— 

0*0395 

0-0715 

— 

— 

136 

10*80 

— 



— 

0-0665 

0*1130 

138 

11-00 

0*074 

— 

— 

— 

— 

132 

11*40 

— 

0*0498 

0*0870 

— 

— 

112 

11*90 

— 

— 



0*1000 

0*1640 

95 

12<*00 

0-099 







— 

98-5 

12*10 

— 

0-0694 

01164 

— 



87 

12*20 

0*120 

— 

— 

— 

— 

81 

12*80 

— 

— 

— 

0*1320 

0-2800 

56 

12*90 

— 

0*1150 

0*2120 

— 

— 

46 

13*00 

0*219 

— 

— 

— 

— 

44*5 

13*40 

— 

0*1600 

0*3470 

— 

— 

26 

13*90 

— 

0*2160 

0*5700 

— 

_ 

17 
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shows. In the same table are given the time-intervals between 
ignition and the attainment of maximum pressure in the 16-litre 
sphere (radius, 15*6 cm.) and the calculated mean speeds of the 
flames in cm. per second. 

The correspondence between the time taken for flame to travel 
from the centre to the top in the spheres and the time taken for 


Fig. 5. 



6 8 10 12 14 

Methane in air. Per cent. 


the attainment of the maximum 'pressures is perhaps best shown 
m Fig. 5, where the mean speeds of the flames, in cm. per sec., 
are plotted against percentages of methane in the mixtures, 
Afferent symbols being used according as the points on the curve 
are (1) actual determinations of the rate of travel of flame, 
W calculated from the time-interval between ignition and the 
attainment of maximum pressure in the 4-litre sphere, or (3) calcu- 
vol. cxm. tt K 
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lated from the time-interval between ignition and the attainment 
of maximum pressure in the 16ditre sphere. 

It is of interest to compare these speeds with the speeds during 
the “uniform movement ” of flame in similar mixtures (see T., 
1917, I'll, 1044), although the conditions under which propaga- 
tion takes place are different. The shapes of the speed-percentage 
curves for the two modes of propagation are similar, the speeds in 
each exhibiting maxima over the range 9’5 to 10*5 per cent, 
methane and decreasing regularly on either side of this range. 
The speeds are, moreover, of the same order of magnitude (com- 
pare, for example, the speeds during the uniform movement of 
flame in a tube 30' 5 cm. in diameter), in which connexion it may 
be noted that the high speeds recorded by Mallard and Le Chatelier 
for the propagation of flame in mixtures of methane and air in a 
closed cylinder (toe. cit ., p. 464) are due to those authors regard- 
ing the first indications of pressure on their time-pressure diagrams 
as coincident with the times of ignition of the mixtures. 

If it is assumed, for the sake of calculation, that the flames in 
the spheres travelled at the observed mean speeds from the point 
of ignition, it is found that in the 4-litre sphere no pressure was 
indicated un&l the flame had travelled from 5 to 5*5 cm. (tJie 
calculated distance is remarkably constant over the whole range 
of mixtures), whilst in the 16-litre sphere flame travelled from 
9 to 10 cm. before any pressure was indicated. That is to say. 
over the range 7*5 to 12*5 per cent, of methane, where the flame 
is propagated in all directions at the same speed, about one-fifth 
of the mixture had been inflamed in each vessel before any indica- 
tion. of pressure was obtained. 

E XPEBI MENTAL. 

The Measurement of Pressure . — The spheres, 19*5 and 31*2 cm. 
in diameter respectively, were machined ’castings of bronze. A 
section of one of them— both were of the same design — is shown 
in Fig. 6. The sphere is cast in two halves bolted together with 
a loose ring of copper as washer. It is pierced at the top by a 
hole carrying a fixed sleeve of hardened steel, highly polished, the 
internal diameter of which is 12*75 mm. A hollow piston of 
hardened steel is ground and polished to fit the sleeve ; the surface 
of the piston on which the pressure within the vessel acts is 78 o 
sq. mm., the piston being prevented from passing through the 
sleeve by a thin ring of steel at the base thereof. Other fittings 
are : (a) a valve for exhaustion and' the introduction of the in- 
flammable mixture, (b) insulated electrodes reaching to the centre. 
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(c) a small window of quartz, and (rf) a removable shaft carrying 
a small broad-bladed fan. The last-named was removed during 
all the experiments described in this paper, save the one wherein 
the use of the fan is specified. The fittings on the sphere for the 
piston, valve, and quartz window are flush with the inner surface, 
which is highly polished. Both spheres were made by Mr. C, W. 
Cook, of the University Engineering Works, Manchester. 

The manometer is a triangular plate of tempered steel 2'6 mm. 
in thickness, the base of which is clamped, the apex making con- 
tact with the hollow piston in the sphere by means of a loose rod 
of ste^l, the lower end of which rests in a conical depression at the 
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centre of the base of the piston, whilst the upper end rests in a 
similar depression in the spring. A thin strip of steel is attached 
to the apex of the spring and carries a scribing style, which rests 
lightly against the surface of a smoked paper band on a drum 
revolved by an electric motor. 

With this form of spring, the maximum strain is the same at 
all cross-sections, and the inertia is small, since it is the narrow 
part of the spring which moves most and the wide part least. The 
deflexion of the scribing style, equivalent to a pressure of one 
atmosphere, applied to the piston is 1'38 mm. The period of the- 
indicator is 1 /250-sec. 


K K 2 
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The graphs produced by the scribing style on the smoked-paper 
chart (which receives also a record of the time of passage of the 
secondary discharge spark used to ignite the mixtures and the 
trace of an electrically driven tuning-fork making fifty vibrations 
per second) are measured, after fixation of the chart in a bath of 
weak spirit varnish, by the aid of a specially designed apparatus 
(see “ Record of First Series of the British Coal Dust Experiments/’ 
p. 75, London, 1910), consisting essentially of a microscope with 
fine cross-wires in the eyepiece and a drum mounted on V -supports 
in which it can rotate or slide laterally. The circumference of the 
drum is divided into millimetres and rests against a vernier, Whilst 
lateral movement of the drum is measured by means of a micro- 
meter screw with a divided head. 

Method of Conducting an Experiment* — The sphere having been 
assembled, it was exhausted of air to within a few mm. of mercury 
by means of a Gaede mercury pump, and the mixture to be experi- 
mented with introduced. Each mixture was prepared in an 
18-litre glass gas-holder over glycerol and water, well shaken, and 
allowed t-o remain during six hours, and analysed before use. The 
secondary discharge used to ignite the mixtures was obtained from 
a “ 10-inch ’’ X-ray coil by breaking a current of 10 amperes in 
the primary circuit, the trembler being locked. The discharge 
passed across a 10 mm. gap at the centre of the sphere, and simul- 
taneously a record of its passage was made on the smoked-paper 
chart on the revolving drum. 

Speed of Propagation of Flame . — Measurements of the speeds of 
propagation of flame were obtained for a series of mixtures hv 
recording the time of passage of the secondary discharge used to 
ignite them at the centre of the vessel and the time at which short 
screen wires of copper 0 025 mm, in diameter, stretched at a 
distance of 7*5 cm. vertically above and below the point of igni- 
tion, were melted. The screen wires carried an electric current of 
O' 5 ampere at 4 volts and were in series with the electromagnet? 
of delicate Deprez indicators, the latency or “ time-lag” of which 
was found to be negligible. (The armatures, carrying aluminium 
styles for recording on the smoked -paper chart, moved freely with 
a current of 0'1 ampere at 1 volt.) 

Calculation of Theoretical Maximum Pressures. — For the purpose 
of calculating the theoretical maximum pressures that should he 
given by the different mixtures, it was necessary to obtain informa- 
tion as to the proportion of the methane completely burned to 
form carbon dioxide and steam at the time of attainment of maxi- 
mum pressure, more particularly in those mixtures containing 
excess of methane. To this end, a series of experiments was made 
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in which a capillary tube of copper, fitted with a tap, was fixed 
through the side of the 4-litre sphere (in place of the quartz 
window). The tube projected 4'8 cm. within the sphere (that is, 
midway between the centre and the circumference), and outside the 
sphere, beyond the tap, it was bent so as to dip below the surface 
of mercury in a trough. A gas-colleefcing tube of 25 c.c. capacity, 
filled with mercury, was inverted in the trough over the end of the 
bent tube. 

The sphere was filled with the inflammable mixture in the usual 
manner, enough gas passed through the copper delivery tube to 
displace the air therein, and the tap closed. The mixture having 
been ignited, the tap was opened at the moment of attainment of 
maximum pressure by revolving it rapidly through 180 degrees. 
During the short time that the tap was thus opened, the pressure 
within the sphere forced out into the collecting tube between 5 and 
10 c.c. of the products of combustion, a quantity sufficient- for 
accurate analysis. 

The results of the analyses, after making a correction for the 
unburnt mixture contained in the capillary tube, were as follow : 

Methane in 

original Analysis of products of combustion. 

mixturo. 


Per cent. 

CO*. 

O*. 

CO. 

H r 

C1T 4 . 

7-90 

9-25 

3-82 

0-15 

nil 

nil 

940 

11-14 

0-74 

0-20 

nil 

nil 

9-99 

10-60 

0-13 

M2 

0-40 

0-24 

10-00 

10-80 

0-04 

1-08 

0-68 

0-04 

10-70 

9-04 

nil 

3-63 

2-21 

0-10 

11-05 

900 

nil 

3-44 

1-95 

0-23 

12-10 

809 

0-07 

5-85 

4-QP 

0-07 

12-90 

6-08 

0-05 

7-78 

6-73 

0-36 

13-90 

5-45 

nil 

8*95 

9-45 

1-00 

14-70 

4-13 

nil 

9-85 

1M5 

0-61 


These results should be compared with similar analyses of 4 4 flame 
gases” obtained during the propagation of flame in upper limit 
mixtures with air and with mixtures of oxygen and nitrogen con- 
taining less oxygen than air (T., 1914, 105. 2596). The per- 
centages of the total methane in the original mixtures burut to 
form carbon dioxide and steam are plotted against the ratios 
0.;CTI 4 in the original mixtures in Fig. 7, which includes also the 
Jesuits obtained with the upper limit mixtures. From the curve 
so obtained, it is possible to estimate for any mixture of methane 
and air, with sufficient accuracy for the calculation of the heat 
developed, the proportions in which the reactions: 

CH 4 + 20 2 =C0 2 +2H 2 0 + 191,070 calories . . . . (1) 
CH 4 + (X — CO + H, -4- H 3 0 -i- 65,760 calories . . . . (2‘i 
van * 5L ' assumed to have taken place daring combustion. 
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The calculation is as Mows. The mixtures being saturated with 
water vapour at IS 0 , the original pressure of the mixture is 0-983 
atmosphere, with 0'017 atmosphere of water vapour. The final 
pressure, if the gases are cooled to 15° without condensation of 
steam, is equal to the original pressure plus the partial pressure of 
any methane burnt according to equation (2). 

Let Q be the heat of the reaction, then 
Q-pCH 4 (ag + hq l ), 

where pCH 4 is the partial pressure of the methane burnt (corrected 


Fiq. 7. 



Percentage of methane burnt appearing as C0 2 and steam. 

for the presence of water vapour), a and b represent the propor- 
tions burnt according to equations (1) and (2) respectively, and 
q and q 1 the corresponding heats of combustion. 

The rise of temperature, t, is given by the equation 

t= yCKaiaq+bq') 

(7)H 2 TjJO-2tpN 2 +JJCO)(4-8 : f0‘'0006t) +pCOJfi“t t0‘0026t) +pH 2 0(5'9+ 0-0021 51)' 

Where unhurnt methane remains in the mixture a term for the 
specific heat of methane, appropriate to the temperature, requires 
to be introduced in the denominator on the right-hand side of d* p 
equation. 
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The absolute pressure, P, is given, in atmospheres, by the 
equation 

n t + 288 . r ,„ .. 

p = 

The majority of the experiments described in this paper were 
carried out during the winter of 1912 with the assistance of Mr. 
If. J. Burgess. For the experiments on the speeds of propagation 
of flame, as well as for assistance in checking some of the earlier 
results, I am indebted to Mr. W. Mason. 

Eskmeals, 

Cumberland, • [Received, August 1 2th, 1918.] 


LXXVIII . — A Synthesis of iso Brazilein and Certain 
Related Anhydropyranol Salts . Part I* 

By Herbert Grace Crabtree and Robert Robinson. 

Although accumulated evidence decisively establishes the consti- 
tution of brazilin, it must be admitted that the necessary argu- 
ments are somewhat intricate, and consequently the problem of 
the synthesis f of the substance and its more important derivatives 

* The original intention of the authors to publish this research as a single 
(communication has been revised in view of the very considerable delay which 
has been caused by their inability to complete the experimental work under 
existing conditions. They have reserved for Part JX. a description of the 
homologues of the methylated wobrazilein salts, and also the intermediate 
product in the synthesis and the identification of the synthesised isobrazilein 
with that obtained from brazilin. It is hoped that the method of synthesis 
of Mobrazilein may prove applicable also to the synthesis of wohcTmatein. 

t Pfeiffer and Grimmer in a communication [Ber., 1917, 50, 911) bearing 
die rather misleading title, u The Brazilin Question,” have announced their 
intention of attacking the problemnof the synthesis of brazilin and its deriv- 
atives, but are apparently unaware that the method thoy propose to employ 
has already been indicated by Perkin and Robinson (P., 1912, 28, 7). The 
former authors have so far obtained 3-anisylidone-7-methoxy-2 ; 3-dihydro- 
1 : 4-benzopyrone, whereas the latter prepared a nearer relative of brazilin, 
namely, 3-veratrylidene-7-iuethoxy-2 : 3-dihydro-l : 4-benzopyrone, and stated 
that 'they had made observations indicating the probability that the substance 
could be converted into a derivative of brazilin. This veratrylidene compound 
was later prepared in larger amount and in a purer condition, and the research 
was elaborated in various directions, although a number of circumstances 
have combined to retard the completion of the work. There has, however, 
never been any intention of abandoning a line of investigation which has 
S taays been regarded as likely to lead to a synthesis of trimethylbrazilin. — 
R.B. 
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retains considerable interest. Perkin and Robinson (T., 1908, 93, 
515) have already synthesised brazilinic acid and the lactone of 
dihydrobrazilinic acid, substances containing all the carbon atoms 
of brazilin, but in which the chromane and hydrindene rings are 
ruptured as the result of oxidation. Up to the present, no brazilin 
derivative has been synthesised that contains the characteristic 
fused ring system of the parent compound, nor does this skeleton 
occur in the molecule of any substance not itself obtained from 
brazilin or .hsematoxylin. We are now able to describe a simple 
method of synthesis of the isobrazilein salts, a result which 
harmonises with previous work and confirms the correctness of the 
view that brazilin is to be represented by the formula I. 


HO, 


0 

/V\ 


A/ 


S 


2 

OH 


HO, 


N CH 2 
~ OH 


CH CH, 

C CH 

\__/ 

V_/ 

/ \ 

/ \ 

\_/ 

\_/ 

OH OH 

HO o 

(!•) 

(II). 


As is well known, brazilin, C 16 H 14 0 5 , is converted by oxidation 
into the quinone brazilein, C l0 H 12 O 5 (II), and the latter was found 
by Hummel and A. G. Perkin (T., 1882, 41, 367) to be trans- 
formed by mineral acids into a series of bright, orange-red salts 
which were called the fsobrazilein salts. isoBrazilein hydrogen 
sulphate has the composition C 16 H n 0 4 ’HS0 4 . Subsequently, these 
derivatives were examined by Engels, Perkin, and Robinson (T., 
1908, 93, 1121), who devised methods for the preparation of the 
methyl ethers of the salts and recognised the relation of the series 
to the anhydropyrano! or pyrrylium oxomura salts. The consti- 
tutional formulae III and IV were assigned to ?>obrazilein 
hydrogen sulphate and to the trimelpiyl ether of w brazilein fern- 
chloride* respectively (foe. cit.). 


* Engels, Perkin, and Robinson {loc. cit.) did not give names to them’ 
ethers which could be used to show' their relation to brazilin. The difficulty 
is that tsobrazilein, which is really an%rfrobrazilein and a quinone, contain* 
only two hydroxyl groups and can yield only a dimethyl ether. The forma- 
tion of a salt produces a further hydroxyl group from the quinonoid oxvgeu 
above, and it is possible to have a trimethyl ether of the salts. For this 
reason it is necessary to speak of iso brazilein ferrichloride trimethyl ether, and 
not of, what at first sight appears more natural, trimethyb so brazilein ferri- 
chloride. The systematic names are very cumbrous, the salt in question 
being 4:7: 5 / -trimethoxy-4 : 3-indeno-l : 4-benzopyranol anhydrofcrri- 
chloride. 
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so 4 h 

o 


BO/V^CH 

\A/ C n 

c ch 2 


iiiToh 

(III.) 


FeCI, 

i 

0 


Meo/\/\cH 


\/V 




0 CHj 

\_/ 

/ \ 
\_/ 

MeO OMe 


(IV.) 


Now, these particular derivatives of brazilin were obviously 
suitable objects of a synthetical investigation, partly on account of 
the vivid fluorescence which they exhibit under appropriate con- 
ditions, rendering the formation of a mere trace detectable, and 
also because the pyrrylium nucleus may be produced by the appli- 
cation of widely differing methods. We thought it very probable 
that the chromone derivative, V, would be converted into the 
trimethyl ether of an isobrazilein salt by the condensing action of 
acidic dehydrating agents, and our first attempts were accordingly 
directed towards the preparation of this substance by a method 
similar to that which had been employed for the synthesis of 
another 3-substituted chromone, namely, anhydrobrazilic* acid 
(Perkin, and Robinson, T., 1908, 93, 504). Butein trimethy] ether 
(VI) (A. G. Perkin and Hummel, T., 1904, 85, 1468) was obtained 
by the condensation of paeanoi and veratraldehyde and reduced 
by the catalytic method to its dihydro-derivative (VII), but all 
attempts to convert this subsance into a pyrone by condensation 
with ethyl formate or ethyl oxalate by means of sodium or 
analogous agents were unsuccessful. It was observed, however, 
that the ketone, VII, exhibited a tendency to produce highly 


MeO/ 


VCH 


CO 


ch 2 

I 


V_/ 

MeO OMe 
(V.) 


MeO, /X lOH 


MeoZ/oH /Nolle 
M CO'CHiCHl^^JOMe 


(VI.) 


< lOMe 

\/ l CO > OH 3 -OH,'v" OMe 

(VII.) 


K K* 
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fluorescent substances when heated with acid anhydrides, and by 
boiling acetic anhydride in the presence of zinc chloride it was 
completely converted into an oxonium salt isolable in the form of 
its ferrichloride, and this product closely resembled the brazilin 
derivative, IV, especially in regard t-o the characteristic uranium- 
green fluorescence of its dilute aqueous solution. 

The conclusion that the substance is a homologue of fsobrazilein 
ferrichloride trimethyl ether was supported by analytical data, and 
a whole series of similar salts may be obtained by replacing the 
acetic anhydride by other anhydrides. The synthesis probably 
occurs as represented below, but it is impossible to decide without 
further evidence whether indene-ring formation or acetylation is 
the first stage in the process. The final product indicated is an 
a-pyranol, which is converted by the action of acids into an 
anhydro - salt containing the pyrrylium nucleus. In this connexion 
we have included on p. 874 an account of some experiments made 
in 1909 by Mr. M. R. Turner, in collaboration with one of us 
which go to show that an identical salt is obtained by the action 
of acid on corresponding a- and y -pyranols. 


Meo/NoH 

U\/ CB >\ 

CO CH, 


MeO, 


Aoh 

W CH \ 

O CH, 


\_/ 

MeO OMe 


/ \ 
\_/ 

MeO OMe 
(VIII.) 


Meo/^/^COMe 

W CH \ 

C CH S 

\_/ 

/ \ 
\_/ 

MeO OMe 


MeO/V^CMe-OH 

\AA 


ch 9 


\„/ 
/ \ 


MeO OMe 


The action of dry hydrogen chloride, together with acetic 
anhydride and zinc chloride, on dihydrobutein trimethyl ether in 
the cold furnished a substance which is probably the indene deriv- 
ative (VIII), and this is converted by the further action of hot 
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acetic anhydride and zinc chloride into the oxonium salt. The 
description of the foregoing compounds is reserved for a future 
communication. It was evident that in order to synthesise an 
fj;obrazilein salt, it would be necessary to introduce formic acid 
instead of acetic or other carboxylic acid in these reactions, and 
many attempts were made to utilise the mixed anhydride of formic 
and acetic acids in the hope that the phenol, - VII, could be 
formylated and then further condensed in the desired direction. 
Unfortunately, this mixed anhydride, in the presence of salts such 
as zinc chloride or sodium acetate, or of acids or tertiary bases, 
decomposes too readily into carbon monoxide and acetic acid to be 
of great service as a reagent, and no progress was made along these 
lines. After numerous experiments in other directions, it was 
found that prolonged boiling of dihydrobutein trimethyl ether with 
a large excess of absolute formic acid and zinc chloride gave rise 
to a product from which i.sobrazilein ferrichloride trimethyl ether 
could be readily isolated. The synthesis is represented below : 

<pK-OH 

G \ 

ch 2 (IV.) 

/ HFcC ] 4 

\ 

_/ 

) l>Me 


MeO ! 


OH 

H'C0 2 H 

CH, 


CO CH, 

t 

/“\ 

\„/ 

MeO OMe 


MeOj 


C 

\ 

/ 

/ 

\ 

Met 


On heating the trimethyl ether salt* with hydrochloric acid at 
150° in a sealed tube, a product was obtained which had all the 
reactions of {sobrazilein hydrochloride. This demethylation will 
be further investigated if possible. The favourable issue of the 
research depended very largely on the devising of practical methods 
lor the synthesis of hydrochalkoue derivatives, and as a pre- 
liminary the processes available for the preparation of 2-hydroxy- 
i-inethoxyphenyl phenylethyl ketone (IX) were compared, 
hargellim and Marantonio ( Gazzctta , 1908, 38, ii, 514) obtained 
the corresponding dihydric phenol, 2 : 4-dihydroxyphenyl phenyl- 
rthy] ketone (X), by the condensation of j8-phenylpropionic acid 
"■Jth resorcinol by means of zinc chloride at 140—150°, and gave 

Before carrying out the demethylation, the ferric chloride was removed 
r «n tin? substance by conversion through the sparingly soluble orange -red 
'Blphate into the hydrochloride. The sulphate was obtained by gently 
^arming the ferrichloride with concentrated sulphuric acid and pouring into 
® er. The process was repeated, and the hydrochloride obtained from the 
lU P ate b y the action of aqueous-alcoholic hydrochloric acid. 

K K* 2 
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conditions under which it was claimed that it could be converted 
into either a monomethyl ether melting at 74—75° or a dimethyl 
ether melting at 103 — 104°. 


MeO^NoH 

^CO*UH 2 *CH,Ph 

(IX.) 


ho^Noh 

JCO‘CHn*CHnPh 


\/ V 


*2 ’ 
(X.) 


As the result of our experiments, we are forced to the con 
elusion that the monomethyl ether melting at 74 — ‘75° does not 
exist, and that the so-called dimethyl ether is really the mono- 
methyl ether. This substance crystallises from alcohol in needles 
melting at 105°; it contains only one methoxyl group, and may be 
obtained either by the methylation of the ketone, X, or by the 
reduction of ben 2 ylidenepaeanol. Its alcoholic solution gives a 
reddish-violet coloration with ferric chloride, but the phenolic 
function is weak, and the sodium salt is hydrolysed by water to 
such an extent that the substance may be completely extracted 
by ether from a suspension in aqueous sodium hydroxide. By far 
the best general method for the preparation of the hydroehalkone 
derivatives was found to be the reduction of the imsaturated 
ketones by hydrogen in the presence of a palladium sol or of 
palladium-black, and relatively small amounts of the catalyst were 
found to suffice. Benzylidenepaeanol could be reduced in alcoholic 
or ethereal solution, but veratrylidenepaeanol (butein trimethyl 
ether) was not reduced in those solvents (S' in ethyl acetate. It 
was, however, readily attacked in acetic acid solution. In the 
course of preliminary experiments we obtained one substance con- 
stituted similarly to the chromone, V, Kostanecki and Rozyeki 
(j8er., 1901, 34, 102) have shown that the acetylation of resaceto- 
phenone and of paeanol under correct conditions leads to the 
formation of chromone derivatives, and we have found that this 
reaction can be imitated in the case of benzylresacetophenone (X). 
but not with benzylpaeanol (IX). Acetic anhydride and sodium 
acetate at the boiling point of the mixture converts the former 
substance into the acetyl derivative of a hydroxy benzyl methyl- 
chromone, which is itself obtained on hydrolysis of the acety! 
derivative, and may be converted in the usual manner into a 
methyl ether. The methyl ether is 7-methoxy-3-benzyI-2-inetliyl- 
1 :4-benzopyroue (XI), as is proved by the fact that on hydrolysis 
by means of methyl-alcoholic potassium hydroxide it- yield? 
2-hydroxy-4-methoxyphenyl phenylethyl ketone (IX), benzyl- 
acetone, and 2-hydroxy -4-methoxy benzoic acid. The formation ot 
these substances is explicable as the result of the scission of tbe 
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primary product of hydrolysis (XII) in the two directions indicated 
by the dotted lines. 


0 


/V'yCMe 

Me0^ x ()H COMe 

1 : 1 

(^Jx^C-CHjPh 

^-COi-CH’CH.Ph 

(JO 


(XI.) 

(XII.) 


This chromone could not be converted into a salt of /iobrazilein 
type, but many examples could be quoted to show that such an 
observation cannot safely be applied as a criterion of the probable 
behaviour of a corresponding veratryl derivative. The method 
which in this case was successfully used in the preparation of a 
3-beiizyIchromone failed in the veratric series, because the con- 
densation of resorcinol and 3 : 4'dimethoxyphenylpropionic acid in 
the presence of zinc chloride gave only tarry products. 


Experimental. 


3' 'A f ~Al e thylen edio.ry-'l- ph e nyl-2 : Z-tUhydro-l : 4-a -naphtha- 
pyrone and its 3 -Pipe ronyl idenc Derivative . 


CO 


QH -' >CH, 

’\/ 


and 


/\ 

I 1 0 

Yy\cH-C,H s O, A 

V\ / C===CH| |g>CH 2 
CO \/ u 


U has been pointed out on p. 861 that efforts were made to 
prepare 3- ha m o veratrylch rom on es , and among the possible methods 
>wmed to be that depending on the realisation of the transference 
ot a double bond iu a veratrylideneehromanone from the r /-acyclic 
to the endocsycVic position. As a preliminary case, the readily 
accessible substances figured above were prepared, but it was not 
found possible to convert the piperoiiylidene derivative into a true 
chromone by inducing a movement of the ethylene linking. 
Under varied treatment, the substance remained unchanged or 
suffered decomposition in other directions. The starting point in 
fhese experiments was 1-hydroxy /3-naphthy! methyl ketone 
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(2-acetyl-l-naphthol), and this was obtained' by a slight modifica- 
tion of Friedlander’s process ( Ber 1895, 28 , 1946). An intimate 
mixture of a-naphthol (50 grams), acetic acid (75 grams), and zinc 
chloride (75 grains) was heated during thirty minutes at 160 — 170°. 
The precipitate obtained by the addition of water to the cooled 
mass was collected and washed with dilute hydrochloric acid, then 
dried, and crystallised from methyl alcohol. Three crystallisations 
gave a product melting at 99° (the pure substance melts at 103°) , 
and this was sufficiently pure for most experiments. Our yield 
was always much diminished when we adopted the method of 
purification through the sodium salt, as recommended by Fried- 
lander. Piperonylidenemethyl 1 -hydroxy-0 -naphthyl ketone 
(Kostanecki, Btr., 1898, 31, 707) was converted into the corre- 
spbnding flavanone by a method similar to that frequently 
employed by Kostanecki and his co-workers. The unsaturated 
ketone (10 grams) was dissolved in hot alcohol (600 c.c.), and after 
the addition of concentrated hydrochloric acid (80 c.c.) and water 
(240 c.c.), the mixture was boiled under reflux during twenty-four 
hours. The solution was filtered hot, and, on cooling, the flavanone 
separated in pale orange needles, which were recrystallised from 
alcoholic hydrochloric acid, and then again twice from alcohol, 
when they were colourless and melted at 145°: 

0*2460 gave 0*6792 CO* and 0*0974 H 2 0. 0=75*3; H~4*4. 

C 20 H 14 O 4 requires C— 75 5; H=4*4 per cent. 

The substance is sparingly soluble in light petroleum, moderately 
so in methyl or ethyl alcohol, and dissolves freely in benzene, 
chloroform, acetone, or ethyl acetate. 

Piper onylidene Derivative . — Owing to the ease with which the 
flavanone is reconverted by sodium hydroxide into the unsaturated 
ketone, it was necessary to employ an acid as the condensing agent 
in preparing this substance. The flavanone (2 grams) and 
piperonal (2 grams) were together dissolved in acetic acid (10 
grams), and the solution was then saturated with hydrogen 
chloride. After allowing to remain overnight, the crystals which 
had separated were collected and crystallised from a mixture ut 
nitrobenzene and alcohol. The substance was so obtained in rich 
golden balls of needles melting at 206°, and very sparingly soluble 
in most organic solvents: 

0*1986 gave 0*5425 CO, and 0*0751 H 3 0. 0-74*5; H-4’2. 

C2gH 18 0 6 requires C = 74*7; H=4*0 per cent. 

The solution of this compound in sulphuric acid is intense 
reddish-purple. The nature of the dark green products obtained 
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by the action of vigorous acid condensing agents, such as phos- 
phoryl chloride, could not be ascertained. 


7-Hydroxy-3-b ens yl~2-m e th yl-1 : 4 -benzopyrone. 

The acetyl derivative (see below) was boiled during two and 
a-half hours with an excess of dilute aqueous sodium carbonate, 
when it gradually dissolved as the result of hydrolysis. On cool- 
ing, the resulting phenol crystallised, and was collected and re- 
■rystallised from alcohol, being obtained in bundles of colourless, 
.ilky, prismatic needles melting at 282°: 

O' 1865 gave 0*5217 C0 2 and 0‘0906 H 2 0. C — 76'3; H— 5'4. 

C 17 H 14 O a requires C= 76*6 ; H = 5’3 per cent. 

The colourless solutions of the substance in cold aqueous sodium 
lydroxide or hot aqueous sodium carbonate exhibited violet 
luorescence, and a similar appearance was obtained when the non- 
luorescent solution in cold sulphuric acid was gently heated. 

Acetyl Derivative. — 2 :4-Dihydroxyphenyl phenylethyl ketone 
'10 grams) was mixed with fused sodium acetate (15 grams) and 
acetic anhydride (20 grams), and heated in an oil-bath at 170° 
luring four hours. Water and dilute hydrochloric acid were added 
to the cooled mass, and when the separated solid was free from 
acetic anhydride, it was collected, washed, dried, and crystallised 
from methyl alcohol, from which the compound separated in long, 
colourless needles melting at 121°: 

0-2016 gave 0*5473 C0 2 and 0*0998 H 2 0. C = 74’0; IT = 5*5. 

C l9 H 16 0 4 requires C= 74*0; H = 5*2 per cent. 

The substance was not changed by dilute aqueous sodium hydr- 
oxide. and dissolved in sulphuric acid to a very pale yellow solu- 
tion, which exhibited violet fluorescence on being heated. 

Methyl Ether (XI). — 7-Hydroxy-3-benzyl-2-methyl-l : 4 -benzo- 
in 1 ' 011 ® (2 grams) was dissolved in hot methyl alcohol and mixed 
with methyl sulphate (5 c.c.), The solution was boiled under 
reflux, and aqueous potassium hydroxide (10 c.c. of 40 per cent.) 
gradually added during five minutes. The methyl ether was 
precipitated by the addition of water, but was not obtained in a 
satisfactory condition, and was therefore dissolved in ether, the 
ethereal solution washed with dilute sodium hydroxide, and dried. 
After the removal of the solvent, the oil solidified, and was crystal- 
led from methyl alcohol, in which the substance is moderately 
icadily soluble. The slender, colourless needles melted at 109°: 
01675 gave 0*4722 C0 2 and 0*0859 H 2 0. C = 76*9; H=5*7. 

CisHieO-j requires 0=^771; H = 5*7 per cent. 
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The solution in sulphuric acid is colourless and exhibits a faint 
blue fluorescence, which becomes intense on keeping or on gently 
heating, and this behaviour appears to be due to sulphonation. 
There was no evidence in numerous trials that the substance could 
be converted into a pyrrylium salt containing the indene nucleus. 

Hydrolysis of the Methyl Ether . — A mixture of the inethyl 
ether (l'S grams), potassium hydroxide (2 grains), and methyl 
alcohol (10 c.c.) was heated in a wide test-tube in such a manner 
as gradually to remove a part of the methyl alcohol by distilla- 
tion. A characteristic crimson coloration soon appeared anti 
reached a maximum, after which it very quickly faded. When 
the solution or fusion had just lost the last trace of the red colour 
and had become yellow, the reaction was considered to be complete, 
and the mixture, together with the methyl-alcoholic distillate, was 
submitted to distillation in a current of steam. The aqueous dis- 
tillate had the odour of benzylacetone, and the semicarbazone of 
the latter was prepared from it. This substance crystallised from 
alcohol in slender, colourless needles melting at 145° (Klages, ]ier„ 
1904, 37, 2313, gives 142°), and at the same temperature when 
mixed with a purified specimen of the semicarbazone obtained from 
benzylacetone prepared by the reduction of phenyl styryl ketone 
by hydrogen in the presence of palladium. The alkaline solution 
remaining iii the flask was rendered acid by the addition of hydro- 
chloric acid, and then alkaline again with sodium carbonate. Tie 
oil precipitated by the acid did not redissolve, but soon solidified 
and was collected and crystallised from methyl alcohol, when it 
was obtained in colourless needles melting at 105°, and at the same 
temperature when mixed with a specimen of 2-hydroxy-4-methoxy- 
phenyl phenylethyl ketone. The aqueous solution from which this 
substance had been separated was extracted with ether in order to 
remove further traces of the same compound; it was then concern 
trated and acidified, when a small amount of slender needles 
separated. The substance gave an intense violet colour with ferric 
chloride in aqueous solution, and melted at 155°. The ineltin: 
point was not depressed when the substance was mixed with 
2-hydroxy-4-methoxybenzoie acid obtained by the inethylation oi 
j8-resorcyclic acid. 

M ethylation of Eesacetophcnone. 

The following is a brief account of our observations in this con- 
nexion. The methylation to paeanol is advantageously effected by 
means of methyl iodide aud potassium hydroxide in boiling methyl- 
alcoholic solution, and 10 per cent, more than the theoretically 
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required amount of each reagent suffices. If for each molecular 
proportion of resacetophenone three molecular proportions of methyl 
iodide and potassium hydroxide are employed, the main product 
is the dimethyl derivative, melting at 83 — 84° (Gregor, Monatsh., 
1894, 15 , 437; Wechsler, ibid., 15, 239; A, G. Perkin, T., 1895, 
67, 996), which has one of the methyl groups in the aromatic 
nucleus. An attempt was made to divide the operation of methyl- 
ation into two parts, that is, to methylate first to paeanol and then 
to attempt the further conversion of this ether into the substance 
melting at 83 — 84°. When, however, paeanol was treated with 
two molecular proportions of methyl iodide and potassium hydr- 
oxide in boiling methyl alcohol, the greater part of the substance 
was recovered unchanged, and the small yield of product insoluble 
in cold sodium hydroxide solution was a mixture of about equal 
proportions of dimethylresacetopheuone (m. p. 83- 84°) and the 
normal dimethyl ether. The two substances could be separated by 
means of warm dilute sodium hydroxide, in which the former dis- 
solves. This rather unexpected result renders it clear that the 
('methylation of resacetophenone precedes the 0-methylation in 
the case where an excess of methyl iodide and potassium hydroxide 
is employed. Probably the explanation is that, in the case of the 
dipotassium salt, methylation occurs at the carbon atom, whereas 
in the case of the monopotassium salt the O-ether is formed. If 
methyl sulphate is employed for the methylation, it is difficult to 
obtain a satisfactory yield of paeanol, and the substance melting 
at 83- 84° is not obtained, but, instead, the normal dimethyl ether 
of resacetophenone. 

A simple qualitative test which may be used to indicate the 
presence or absence of the nuclear methyl group in resorcinol 
derivatives of the type of resorcylic acid or resorcinol ketones 
depends on the formation of homofluorescein or fluorescein 
respectively. The substance is strongly heated with an excess of 
phthalie anhydride and a few drops of sulphuric acid, and the pro- 
duct dissolved in dilute sodium hydroxide. Fluorescein is formed 
under these conditions from most resorcinol derivatives, even if 
they are alkylated at the oxygen atom and the appearance of the 
alkaline solution is well known. If the resorcinol nucleus contains 
die methyl group, however, the alkaline solution is intense cherry- 
red, and the fluorescence is less persistent on dilution than is the 
case with fluorescein itself. 
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%H y dr oxyA-metkoxy phenyl Phenylethyl Ketone (IX). 

We have carefully repeated the work of Bargellini and Maran- 
tonio (loc. cit.) on the methylation of 2 : 4-dihydroxy phenyl phenyl 
ethyl ketone, and have failed to obtain the so-called mononaethy] 
ether melting at 74 — 75°. On the. other hand, the prescription 
given for the preparation of the dimethyl ether works well, and 
the product is the real monomethyl ether. The substance crystal- 
lised from alcohol in colourless needles melting at 105° : 

0-1635 gave 0-4491 C0 2 and 0 0927 H. 2 0. C=74*9; H = 6‘3. 

0-4126 „ 0*3690 Agl. MeO«ll*9. 

C w H ] 6 0 3 requires C=75 0; H = 6'3; MeO = 12*l per cent. 

The same substance was obtained by the methylation of 2 : 4-dj. 
hydroxyphenyl phenylethyl ketone by means of half the theoretical 
amount of methyl sulphate, and also by employing methyl iodide. 
It was insoluble in aqueous sodium carbonate or sodium hydr- 
oxide in the cold, but dissolved in the latter on heating. It gives 
an intense reddish- violet coloration on the addition of ferric 
chloride to its alcoholic solution. Attempts to convert the sub- 
stance into definite acetyl or benzoyl derivatives were unsuccessful, 
and we were unable to obtain its methyl ether. The constitution 
of the compound is best demonstrated by the following method of 
preparation. 

Benzylideuepaeanol (Emilewicz and Kostanecki, her., 1899. 32, 
312) could be reduced by hydrogen in the presence of palladium 
in ethereal or alcoholic solution, but the latter was more convenient 
in practice. The chalkone (5 grams) was dissolved in ethyl alcohol 
(250 c.c.) at from 50- -60°, and the air in the flask containing the 
solution was then expelled by purified hydrogen, after which 
pal lad ous chloride solution (15 c.c. of 1 per cent.) and gum arable 
(15 c.c. of 1 per cent, solution) were added. The flask was then 
closed, vigorously shaken by mechanical means, and connected to 
the hydrogen generator. 

The reduction proceeded rapidly and could easily be followed by 
noting the rapidity of the stream of hydrogen which passed through 
the wash-bottles. After twenty minutes, the gas was no longer 
absorbed, and this was coincident with the disappearance of the 
yellow colour of the alcoholic solution. The greater part of the 
alcohol was removed from the filtered solution by distillation, and. 
on cooling, the concentrate deposited 4*8 grams of needles melting 
at 105°. The substance melted at the same temperature when 
intimately mixed with a specimen obtained by the methylation ot 
2 : 4-dihydroxyphenyl phenylethyl ketone. 
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b-Bromo -% : 4 -dimethoxy-$-phenylpropionic A cid } 

Meo/\cH,-CH,-(X),H . 

MeO 1 ^ jBr 

Xbe condensation of 3 : 4-dimethoxyphenylpropionic acid and 
resorcinol in the presence of zinc chloride did not give useful 
results, probably owing to the ease with which the acid undergoes 
■'uterus I dehydration with the formation of dimethoxyhydrindone. 
[t was thought that the bromo-aeid would be more amenable in 
;bis reaction, but such did not prove to be the case. 

3 : 4-Dimethoxyphenylpropionic acid was bromiiiatcd in cold 
acetic acid solution by means of a molecular proportion of bromine 
dissolved in the same solvent. A part of the product crystallised 
and the remainder was obtained on the addition of water. The 
substance was crystallised from aqueous acetic acid and obtained 
in clusters of needles melting at 123°: 

00916 required for neutralisation 0*01778 K.OH, 

This amount of a monobasic acid, C 11 II i;i 0. f Br J requires 
(V 01 772 KOH. 

This acid is converted by phosphoric oxide in boiling benzene 
[solution into a hydrindone derivative, which yields a very sparingly 
jhtble piperonylidene derivative. 


2-H tjdrooijA-methoxyphenyl 3 : 4 -Dimethory phenyl ethyl Ketone 
( Dihydrobutein Trimetkyl Ether), VII. 

Veratrylidenepaeanol (A. G. Perkin and Hummel, loc. cit.) was 
ound to be more difficult to reduce than the benzylidene deriv- 
tive, and ether, alcohol, and ethyl acetate were all found to be 
usuitable solvents. Ultimately, acetic acid was successfully 
mployed, and the addition of a protective colloid, such as gum 
rabic, was omitted. The chalkone (5 grams), dissolved in acetic 
leid (450 c.c.), heated to 70 — 80 Q , was reduced by shaking with 
Nrogcn after the addition of palladous chloride solution (20 c.c. 

1 per cent.). The absorption of gas slackened after half an 
3ur. hut, as the reaction did not appear to be complete, the liquid 
a 8 a in heated to 70 — 80° and 10 c.c. of the palladous chloride 
dution were added. The reduction .was then completed by 
taking with hydrogen for ail hour. The colourless solution was 
Itered from the palladium-black and the acetic acid recovered by 
^illation under diminished pressure. Brine was added to the 
and the colourless solid which was precipitated was 
[Wtecl, washed with water, and crystallised from methyl alcohol. 
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The substance crystallised in stout, colourless prisms melting « 
84“, and the yield was 80 per cent, of that demanded by theory: 
01400 gave 0-3512 C0 2 and 0-0879 H 2 0. C = 68-4; H-6-a. 

CtfHoA requires C=68-4; H=6'3 per cent. 

The coloration in alcoholic solution produced by the addition of 
a drop of ferric chloride is almost identical with that obtained in 
the case of ethyl acetoacetate. The substance is converted k 
dilute aqueous sodium hydroxide into a very sparing y soluble, 
voluminous sodium salt, but this is decomposed in the presence of 
ether, which extracts the free end. 


Synthesis of isoBrazilcin FerricMoride Trimethyl Ether. 

A mixture of the compound just described (3 grams), fused 7.111c 
chloride {5 grams), and anhydrous formic acid (20 grams) wa? 
boiled for three hours under reflux. After a short time, the solu- 
tion assumed a red colour and green fluorescence, and this became 
much intensified as the reaction proceeded. After cooling, dilute 
hydrochloric acid and an excess of concentrated ferric chloride 
solution were added, and a dark brown, viscid mass was precipi 
tated. This was collected, freed as far as possible from adhering 
liquid, and then dissolved in hot acetic acid. As the solutioi 
cooled, pale brown, glistening needles with metallic glance 
separated, which were collected and purified by recryst allisatioi 
from acetic acid. Half a gram of the pure substance was obtained 
In some respects, this synthesised material did not appear to be 
identical with mbrazilein ferrichloride trimethyl ether, which, a 
usually obtained (Engels, Perkin, and Robinson, loc. cit., p. Hall 
crystallises in magnificent copper leaflets, and it seemed at fin 
sight necessary to conclude that the two substances w T ere different 
The reactions of the two specimens were, however, very similii 
except with dilute aqueous sodium hydroxide, which in the 0 
of the copper leaflets developed a reddish-purple colour. Fro; 
previous experience, we surmised that this reaction must be duet 
the presence of phenolic groups, since the pyranol bases from met! 
oxyanhydropyranol salts are colourless and insoluble m alkalii 
solutions. Since, in addition, microscopic examination of U 
copper leaflets showed that the crystals had curved edges, it becan 
very probable that the substance obtained from brazilin was co 
taminated with a small proportion of a demethylated salt, 
result of the action of the concentrated sulphuric acid used in - 
operation . This view was proved to be correct, since by exerci* 
great care in the preparation we obtained the salt from razi 
in the same crystalline form as characterised the synthesised 
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men. The tetramethyldihydrobrazilemol employed in the pre- 
paration was repeatedly purified by solution in light petroleum, as 
described by Engels, Perkin, and Robinson (he. cit .), and ground 
in a mortar with excess of cold sulphuric acid for only ten minutes. 
The sulphate and hydrochloride were then isolated as already 
described, and the anhydroferrichloride was prepared from the 
latter iu hot aqueous-alcoholic hydrochloric acid solution. The 
precipitated salt was recrystallised from acetic acid, and in this 
way a specimen was obtained which was identical in all respects 
with the material synthesised in the manner described above. The 
whole of the following observations were made with both specimens, 
and the two experiments carried out side by side and as nearly as 
possible under the same conditions. In all cases, complete identity 
of behaviour was recorded; all the colours appeared at the same 
stage; turbidity, fluorescence, and behaviour on dilution were 
always the same. The crystals are well-defined, pointed needles, 
transparent under the microscope, and in mass are pale ochreous- 
brown and have a coppery lustre. A suspension of the crystals in 
acetic acid has a characteristic appearance. If crystallised rapidly 
by cooling a concentrated solution m hot acetic acid, the tendeuey 
is for two or three needles to form a cluster, and at the ends of 
i-iuh of the larger needles a great number of very small needles 
collect. The substance has no definite melting point, it darkens 
at 180°, and above this temperature decomposition is progressive ; 
from 203° to 215° there was shrinking and melting accompanied 
by decomposition. On breaking the capillary tubes, the contents 
were greenish-black and had a green lustre. The solubility of the 
substance in various solvents was noted. It does not dissolve in 
;alcohol in the cold to any appreciable extent; on warming, the 
jalrohol acquires an apple-green fluorescence, and, on boiling, the 
[fluorescence is intense ivy-green and the solution becomes yellowish- 
j 1 ’™ 1 - An aqueous solution of the substance is at first yellow and 
exhibits brilliant green fluorescence. On keeping, the salt is 
hydrolysed and the solution becomes slightly milky, the original 
pppearance being restored by the addition of a few drops of hydro- 

I hloric acid. 0-1 Gram dissolves to a clear solution in 100 c.c. of 
rater with the addition of 0 5 c.c. of concentrated hydrochloric 
, C,d fl The behaviour of this solution on dilution was noted, and 
e fluorescence was found to be remarkably persistent. The addi- 
L° n of sodmiu acetate to the aqueous solution destroyed the 
Puorescence, and the pyranol base could be extracted by ether. 

16 ethereal layer was very pale yellow, and the yellow, strongly 
^orescent hydrochbride was regenerated by washing it with dilute 
prochlonc acid. On the addition of nitric acid to the solution 
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of the substance in water, the first appearance was the losg 0 i 
fluorescence and the production of a bright cherry-red colour. 0 n 
keeping, the colour became yellow, and the fluorescence reappeared 
and was even more intense than that of the original solution. On 
the addition of sodium hydroxide to a solution of the ferrichlorirte, 
a faint cherry-red opalescence resulted; on shaking with air, a 
brownish-red solution and precipitate were obtained, 


Appendix I. 

Some A iihydropyran oi Salta. 

By Robert Robinson and Maurice Russell Turner. 

About ten years ago the authors carried out a series of expert 
ments in the benzopyranol group with the object of determining 
the nature of the pyranol bases and of discovering the cause of the 
intense colour which characterises some of these substances. It 
was found that the coloured pyranol bases are all qumone? 
occasionally retaining tenaciously a molecule of water, and thus 
appearing to be carbinols. Several of these quinones were isolated 
in a pure condition, and it is hopecl at some future time to publish 
an account of the investigation. In order to prove that the true 
carbinols are colourless, we prepared methyl ethers, and it is in 
connexion with these substances that certain points were noted 
which are of interest in relation to the foregoing communication, 
It is especially interesting that anhydro-salts of 7-methoxy^- 
phenyl-1 : 4-benzopyranol (XIII) and of 7-methoxy-2 : 4-diphenyI- 
1 : 4-benzopyranol (XIV) dissolve in water with an intense bluish- 
green fluorescence, and in this respect closely resemble the similarly 
constituted /sohrazilein hydrochloride trimethyl ether, but, on the 
other hand, differ from related hydroxy-compounds, The former 
substance (XIII) was obtained by the application of the general 
method for the preparation of anhydropyranol salts devised by 
Perkin, Robinson, and Turner (T., 1908, 93 , 1115), namely, by the 
condensation of 2-hydroxy-4 -methoxybenzaldehyde with aceto- 
phenone in acetic acid solution by means of hydrogen chloride. 
The second compound (XIV) was obtained by the condensation of 
dibenzoy lme thane with the monomethyl ether of resorcinol in the 
presence of sulphuric acid, but it was found impossible to obtain 
it by this method free from the corresponding deinetbylated com- 
pound, and the benzopyranol prepared from the salt was always 
red. This method of preparation has already been described by 
Becker and Decker (Ber. } 1914, 47 , 2288). 
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In order to obtain the substance in a pure condition, three 
methods could be employed, and are described on p. 877. As 
was to be expected, the compound (XIV) may be prepared by the 
action of magnesium phenyl bromide on 7-methoxy-2-phenyl-l : 4- 
kuzopyrone (XV), and was isolated from the product in the form 
of the anhydroferrichloride melting at 185°. The same anliydro- 
(errichloride was, however, obtained from the product of inter 
action of magnesium phenyl bromide and fl-phenylumbelliferone 
methyl ether (XVI). This would seem to demonstrate the possi- 
bility of the existence of two carbinol bases corresponding with a 
single anhydro-oxonium salt, since the process last mentioned 
should lead' to the a-pyranol (XVII) . 

0 

Meo/N/^CPh 

xA/^ 

CH-OH 

(XIII.) 


0 

MeO | - / \/\cPh 

CPh'OH 

(XIV.) 


MeO^/NcPh-OH 

\/\A CH 

CPh 

(XVII.) 


0 

Meo/V^CPh 

\/\/™ 

CO 

(XV.) 



Ferrichloride. 
M. p. 185°. 


MeO/V^CO 


\/\/' 

CPh 

(XVI.) 


6h 


Expeei mental. 

i-M ethoxy A-'phenyl-X : 2 -benzopyrone (8-Phenyhnnbelliferonc 
Methyl Ether), XVI. 

till t mix , ture of re3or,,iuo1 monomethyl ether (13 grams) and 
Cld pZ ZOy ^ [acetate (2° grams) was dissolved in ice-cold sulphuric 
llowsdt gram?) ' The flask was immersed in melting ice and 

v dll t r m r f ? r tW6lve h0Urs ' The viscid P roduct opined 

• 1 ution With water was well washed, and became solid in con- 
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tact with a little alcohol. The substance was collected 
crystallised from alcohol An ^ re ' 

B. ,6-Phenylumbelliferone was methylated in the usual m 
in methyl-alcoholic solution by means of methyl sulphate ^ 
potassium hydroxide. At the end of the reaction, however ^ 
excess of hydrochloric acid was added and the solution boiled 38 
order to convert into lactone any hydroxy-acid which had bee^ 
formed as the result of the hydrolysing action of the alkali After 
the addition of water , the substance was collected and crystallise 
from alcohol; it is moderately readily soluble in alcohol or benzene 
and crystallises in slender needles which melt at 110°. The pule 
yellow solution in sulphuric acid exhibits intense bluish-violet 
fluorescence : 

0 1255 gave 03489 C0 2 and 00560 H a O. C=75’8; H-4 9. 

C j6 Hj 2 0 3 requires C~76*2; H~4*7 per cent. 

2 •A-Dimethoarijdibe?izoylmcthane and 7 -M e tlx oxy-t-phmyl-l :4- 
benzopyrone (XV). 

2 :4'Dimethoxydibenzoylmethane has already been obtained bv 
Perkin and Schiess (T., 1904, 85, 164) by the condensation of 
methyl 2:4-dimethoxybenzoate with acetophenone in the presence 
of metallic sodium. Since, however, we happened to he in the 
possession of large quantities of 2 :4-diniethoxyacetophenone, we 
employed this compound as the starting point. 2 :4-Dimeth<m- 1 
acetophenone (55 grains) and ethyl benzoate (90 grams) were dis- 
solved in dry ether (250 c.c.), and powdered sodamide (50 grams; 
was gradually added to the solution. A vigorous reaction ensued 
and the colourless sodium salt of the diketone separated as a crust, 
After gently boiling under reflux for half an hour, the salt, was 
separated and washed with ether, and, when dry, was triturated 
in a mortar with dilute hydrochloric acid. The oily product pooh 
became solid and crystalline in contact with fresh cold water, and 
was collected, washed with sodium carbonate solution, dried, and 
crystallised from light petroleum. The pale yellow needles melted 
at 57°; 

0’1403 gave 0-3683 CO* and 0'0758 H 2 0. C = 71-6; H = G-0. 

C 17 H lf} 0 4 requires C=71‘8; H=5'6 per cent. 

When this diketone is mixed with ten times its weight of bd- 
hydriodic acid (D 1*9), an immediate reaction occurs, methyl iodide 
is evolved, and the flavone derivative separates. The process is 
remarkably smooth. After removing the free iodine by the addi- 
tion of sulphurous acid, the precipitate was collected and crystal- 
lised from alcohol. It melts at 110°, and is doubtless identical 
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with the compound obtained by Emilewicz and Kostanecki (foe. 
tit.) by the aetlon of alfca ' ; 0“ benzylidenepaeanol dibromide. 
The intensity of the blue fluorescence of the solution of this flavone 
in sulphuric acid is noteworthy. 


UIethoxy-2-phenijl-l : 4 -bemopyranol A nhydrohydrocMvride. 

(A nhydrohydrocMoride of XIII.) 

2-IIydroxy-4-methoxybenzaldehyde (8 grains) and acetophenone 
( 6 grams) were dissolved in glacial acetic a cid (25 c.c.), and the 
solution was saturated with hydrogen chloride during an hour and 
a-half. The orange needles which separated were collected, and 
more of the substance was obtained by the addition of ether to the 
solution. The salt could be recrystallised from dilute hydrochloric 
b6ing dl ' ied 1,1 the air > ,neIted and decomposed at 

01155 gave 0-2506 CO* and 0*0606 H 2 0. C-59’2; H = 5-8. 
c ic h iAC 1,3H 2 0 requires C=58*8; H = o*8 per cent. 

The substance dissolves in water to a yellow solution exhibiting 
a striking bluish-green fluorescence, extremely persistent on 
dilution. 


'■lltthoxy-'i : i<l>phennl-l : 

J; '' Hy f“y' 2 : 4 - d *pbenyl-l : 4-benzopyranol dimethyl ether 
Bu ow and Sicherer, Ber., 1901 , 34 , 2380 ) loses methyl alcohol on 
treatment with acids, and yields salts of the monomethylated 
puaiiol. The fernchloride was obtained in the usual manner, and 
crystallised from acetic acid in orange-yellow needles melting at 
lta , and at the same temperature when mixed with the salt 
obtained as described under B and C. The fluorescence of the 
dimethyl ether in acetic or sulphuric acid solution is due to the 
conversion to ail oxoninni salt of the pyranol now under considers 
tif.ui, 


II- 0-Pheuylumbellifcrone methyl ether (2 grains) was dissolved 
h °t- lwuiren ® (80 c.c.) and treated with a solution of magnesium 
j, "£ l bromide in ether until a test portion developed an intense 
'(lush-green colour on the addition of an ethereal solution of 
I'-rcnzoquHione. The mixture was then heated on the steam-bath 
“ eu minutes, cooled, and decomposed with water. The benzene 
„ 1011 C01 >t*in e d a substance which is probably an o-pyranol and 

s>ve an oxonium salfc on the addition of hydrocUoric acid ; Jn 

L, 1 “ lsoIate thl8 > the whole product was treated with dilute 
orre acid, and the separated yellow, aqueous layer mixed 
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with an excess of concentrated ferric chloride solution. The p le . 
cipitated yellow ferri chloride was crystallised from acetic acid and 
obtained in orange needles melting at 185°. 

C. 7 -M ethoxy fla von e (4 grams) dissolved in benzene (150 e.c'j 
was mixed with an ethereal solution of magnesium phenyl bromide 
(from 1*8 grams of bromobenzene). A yellow precipitate was 
formed, and after gently heating on the steam-bath for fifteen 
minutes, the mixture was decomposed by dilute hydrochloric acid. 
A copious precipitate of the ferriehloride was obtained on the addi- 
tion of ferric chloride to the aqueous layer, and the derivative was 
collected and crystallised from acetic acid. The orange-yellow 
needles melted at 185° : 

0*1469 gave 0*2783 C0 2 and 0*0475 H 2 0. C^51*7; H=3*6. 

0*3600 „ 0*0572 Fe 2 0 3 . Fe=ll*l. 

C2gH 17 0 2 Cl,FeCl a requires C=51*7; H=3*3; Fe = ll*0 per cent, 

The pyranol itself and its derivatives could most conveniently bt 
obtained by the method A . 

7 - M ethoxy -2:4- diphenyl - 1 : 4 - ben zo pyranol . — Billow and 
Sicherer s dimethyl ether was dissolved in dilute hydrochloric acid 
and the solution treated with sodium acetate. The almost colour 
less precipitate was amorphous, but was obtained in a pure con- 
dition by washing with water and drying in a vacuum over 
sulphuric acid. It melted at 55 — 57°: 

0*1323 gave 0*3862 CO„ and 0 0702 H 2 0. C-79*6; H=5*9. 

0*1962 in 19*9 benzene gave ^=0*153°. M.W.=322. 

C 22 H 18 0 3 requires C = 80*0; H=5*5 per cent. M.W. = 330. 

Anhydrodihydrochloride. — Dry hydrogen chloride was passed 
through an ethereal solution of the pyranol. Bright yellow crystals 
melting at 121° separated, and were dried in a vacuum: 

0*2264 gave 0*1576 AgCl. Cl=17*2. 

C 22 H 18 0 2 C] 2 ,2H 2 0 requires Cl -16*9 per cent. 

Direct proof of the existence of the water of crystallisation wa- 
ll ot obtained, 

.1 nhydroh ydrochlonde . — The dihydrochloride was dissolved »! 
hot dilute hydrochloric acid, and the solution, on cooling, deposited 
red needles melting indistinctly at about 80° : 

0*2148 gave 0*0900 AgCl. Cl = 10*4. 

C^H^OgCl requires Cl — 10*2 per cent. 

AnhydrojAai ini chloride . — This derivative was prepared in a M 
solution, and crystallised, on cooling, in orange needles naeltmg 
aud decomposing at 224° : 
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0-2419 gave 0*0455 Pt. Pt=18'8. 

(C22H 17 0 2 C1) 2 PtCl 4 requires Pt = 18*9 per cent. 


Appendix II. 

1 -Hydroxy A : d-indenol : 2 -benzopyrane, 

0 


nor y N co 

\AA 

c ch„ 


/ \ 


This substance was prepared in 1911 by Mr. J. A. Prescott work- 
n<r in collaboration with one of us in the laboratories of the 
Jniversity of Manchester. Although the work was not carried far, 
t. seems of interest to include a description of this substance in the 
iresent communication in view of the circumstance that it is the 
irst- compound to he synthesised the molecule of which contains the 
,1-azilin and haematoxylin skeleton. 

a-Hydrindon© (8‘5 grams) dissolved in pure dry ether (100 c.c.) 
vas converted into the sodium derivative by the addition of 
lowilered sodainide (6 grams). The evolution of ammonia was 
lacilitated by frequent shaking, and the reaction appeared to be 
Muiplete in about two hours. A rather rapid stream of carbon 
lioxide was then passed through the solution until the ether had 
iiearly all been removed by evaporation. Ice was then carefully 
idded and the solution extracted twice with ether to remove a 
mall amount of unchanged hydrindone. The separated aqueous 
aver was then acidified with hydrochloric acid with careful cooling 
iv small pieces of ice. The crystalline precipitate was quickly 
olleded and dried on porous porcelain. The yield of this 

htif! n mU) ne-i-carhorylic acid was 8 grams. The substance gives 
reddish -violet coloration on the addition of ferric chloride to its 
queous or alcoholic solution. It is moderately stable at the 

rdinary temperature, but slowly decomposes with the formation 
f o -hydrindone and carbon dioxide. The reaction is rapid and 
Deplete on gently warming with water. The keto-aeid (8*3 

ra ms), together with resorcinol (9 grams), was mixed with a 

du rated solution (100 c.c.) of hydrogen chloride in methyl alcohol, 
he mixture was allowed to remain during two and a-half days at 
10 ordinary temperature, when it became red, and a colourless sub- 
mice crystallised. The liquid was then gently heated for two 
DM!; ' on the water-bath, and the quantity of the crystals was 
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increased. When cold, the substance was collected and crystal 
Used from ethyl alcohol, from which it separated in colourless 
needles, the yield amounting to 2‘1 grams: 

Found: C=76*4; H = 4'2. 

C 16 H 10 O s requires C = 76'8; H = 4'0 per cent. 

On heating, the substance darkens at about 230°, and at 280 s 
rather suddenly turns dark blue, but does not melt at this r 
higher temperatures. It is sparingly soluble in most orgair 
solvents, but dissolves in dilute sodium hydroxide. The solutio 
in concentrated sulphuric acid exhibits an intense bluish-viole 
fluorescence. 

University of LivEBrooL. [Received, September 23 rd y 11)18.] 


LXXIX. — The Action of Chlorine on the Alkali 
Iodides . 

By William Norman Rae. 

In a previous communication (T., 1915, 107 , 1286), au account 
was given of the action of bromine vapour on the solid iodides of 
the alkali metals, and the action of chlorine on the same com 
pounds has now been studied. 

The alkali metals form two series of poly haloids containing botl 
chlorine and iodine, having, respectively, the formula* MICU anc 
MIC1 4 ; all the compounds of the latter series were prepared in 
the wet way by Wells and Wheeler (Amer. J . Sci., 1892, [iii], 44 , 
42), who found that two of them gave hydrated crystals, namely. 
LiICl 4 ,4H 2 0 and NaICl 4 ,2H. 2 0, whilst the others were anhydrous 
The compounds KIC1 4 and NH 4 IC1 4 were originally prepared by 
Filhol (/. Pkann., 1839. 25. 435, 506). 

In the present instance, the method of experiment 
follows: the iodides were powdered and kept in a desiccator or 
sulphuric acid for several weeks before using, to ensure thorou: 
dryness; a small quantity was then placed in a weighing butt 
having a ground-in glass stopper, through which passed two tub* 
one of which reached nearly to the bottom of the bottle. Durii 
the weighings, the two tubes were closed with ground-in gl* 
stoppers. Several of the bottles were connected in series, and 
slow stream of chlorine, washed in water and dried with sulphur 
acid, was passed through the train of bottles, and finally throng 
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8 calcium chloride tower, used to prevent moisture diffusing back 
j n ca£ e the chlorine stream stopped. The bottles were weighed 
from day to day until the weight became constant, ahd the con- 
tents were then analysed. In all cases, the compound MIC1 4 
appeared to be formed. The compound MICL. for a given metal 
•. ml ich more stable than MIC1 4 , as is indicated by the well- 
marked breaks in the curves showing the loss of weight over 
potassium hydroxide with time, given in the previous paper (lac. 
rf 7 ), and it might be expected that similar breaks would be 
obtained in the “ increase of weight-time ” curves in the present 
I instance, the formation of the more stable compound MICL, pro- 
dding more rapidly than that of the compound MIC1 4 . Such 
jreaks, however, were not obtained, although there was a consider- 
ate diminution in the speed of the reaction towards the end, when 
lie formation of the final compound was almost complete. Appar- 
jntly the formation of the two compounds proceeds simultaneously, 
jr the compound MIC1 4 is formed without the intermediate form- 
ation of MIC1 2 ; in this connexion, it may be remembered that 
Wells and Wheeler ( loc . eit.) .considered that the compound 
RbICl 4 decomposes at the ordinary temperature by the loss of 
iodine trichloride in one step, whilst at higher temperatures it 
loses first chlorine and then iodine monochloride; this is supported 
by the fact that when potassium tetrachloroiodide and mercury 
are placed in the same desiccator, mercuric iodide is formed. 
Again, it was expected that the stability of the various compounds 
jwould be indicated* by the rate at which they were formed, but 
m reverse was the case; for example, in one experiment the first 
Ibree tubes contained the iodides of caesium, rubidium, and 
potassium, respectively; this is also the order of stability of the 
rhloroiodides ; after two days it was found that 1'27 grams of 
tsesiwn iodide had gained (MO gram, 0*65 gram of rubidium 
o'iide had gained 0*40 gram, 1‘67 grams of potassium iodide had 
gained O’ 23 gram. 

Several factors appear to affect the rate of formation besides 
he stability of the product; one of the most important is the 
legree of dryness of the solid iodide; an immediate increase in 
he rate of change follows the introduction of a trace of water, 
fhilst lithium iodide, containing three molecules of water of 
rystallisation, always reacts rapidly. Rapid reactions are also 
btained by using finely powdered solid in thin layers; with thick 
a yers or crystals, the reaction takes place quickly at the surface, 
iut only slowly throughout the mass. 

The best quantitative results are obtained by using a slow stream 
^ chlorine and a small quantity of solid ; with larger quantities, 
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the initial displacement of the iodine in the iodide by chlorine 
proceeds rapidly, with the evolution of much heat (greatest in the 
case of lithium iodide and least with caesium iodide), so that the 
liberated iodine is partly vaporised and is lost; at a slower rate, 
the temperature does not appreciably rise; with iodides such as 
those of rubidium and csesium, the iodine at first set free appears 
to combine with the unchanged iodide to form the tri-iodides, 
which have a low vapour pressure. All the compounds obtained 
by this method are yellow powders; the colour shows a marked 
gradation with the atomic weight of the metal, the csesium com- 
pound being a mustard-yellow, whilst that formed from lithium 
iodide is a fine deep orange. 

Lithium Iodide . — The anhydrous compound has not been 
obtained in a pure state; the compound LiI,3H 2 0 was therefore 
prepared, and the crystals, dried on filter-paper, were used, since 
the substance is too deliquescent to powder. At the same time, 
another part of the specimen was analysed. (Found: 1-68'/, 
Calc., 1 = 67*5 per cent.) 

0*8526 Gram of the crystals gained 0*6549 gram of chlorine, a 
gain of 76*8 per cent., whilst the theoretical gain is 76*7 per cent, 
for the formation of LilC^/rH^O from LiI,zH 2 0, containing G8*i 
per cent, of iodine. On analysis by titration with arsenite solu- 
tion, the amount of chlorine gained by the lithium iodide was 
found to be 71*8 per cent., and with a second preparation, (1/ 
per cent. 

When the chlorine first comes in contact with the lithium iodide, 
the latter becomes deep reddish-brown and moist on the surface: 
the crystals then melt and much heat is evolved, hut there are no 
copious fumes of iodine chloride as there are in the case of iodine 
itself; liquid drops do appear on the sides, but these are only 
faintly coloured and are probably drops of moisture vaporised by 
the heat of the reaction. Finally, the whole is converted into an 
orange-coloured solid. The melting is due to the fact that tie 
lithium iodide contains enough water to dissolve the lithium 
chloride which is formed at first, whilst both lithium iodide and 
the ehloroiodide melt below 80°. The final compound is a solid 
at the ordinary temperature. Wells and Wheeler have shown that 
the crystals obtained from solution have the formula LiICl 4 ,4H 2 0, 
whilst in the present case there is only enough water to give tne 
compound LiICl4,3H 2 0. The reaction was complete in two days. 

Ammonium Iodide . — The salt was recrystallised from water, and 
was then heated in an air-oven at 150° for some time, and " a: 
kept in the desiccator until required. Chlorine quickly changd 
it to bluish-black by displacing the iodine, and then the y e ^ 
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«,lour of the iodoehloride appeared. The weight became constant 
in two or three days 11512 Grams of ammonium iodide gained 
nia 1 grams of chlonne, corresponding with 96*86 per cent, 
whilst the formation of NIJJC1, requires a gain of 97-85 per cent' 
A determination of the extra ha.ogen by thf arsenite meld 
» result corr^pondmg with a gain of 95*94 per cent a second 
preparation giving 94 99 per cent. ‘ “ 

Sodium Iodide.— The salt was recrystallised from water in a 
desiccator over sulphuric acid. The crystals so obtained were 
powdered and replaced in the desiccator until used. The reaction 
followed a similar course to that with ammonium iodide but a 
longer time was required to reach constant weight. I„ ’ two ox 
P“!“ Cnk ’ 07587 -? ram g*»ed 0*6927 gram, or 91*3 per cent and 
°'f I"™ gamed 07439 grara ’ corresponding with 93 50 per 
cen ; NaICl 4 requires a gam of 94*61 per cent. A specimen 
analysed by sodium arsenite gave 92-77 per cent 
Potaemm Iodide .- The salt was recrystallised from water, dried 
and powdered. Results similar to those with the previous two 

St zi r •- 

y »d.um arsenite gave extra halogen equivalent to a gaii/of 
^ C6n •’ Whllst the formation of KIC1 4 requires 85 44 per 

f^.-The salt was prepared by repeated evapora 

wtomwi ” 0 W,th h - dri0diC add ’ and W “ the “ recr y stal - 

' - C P , °“ comm e 111 contact with chlorine it first 

ion of the M ** “ 0De ex P“t, the form- 

» r t he wll T C °7 Wmd did n0t Commence simultaneously 
"* r Wh ° 6 . 8UrfaCe > but at a number of points, which appeared 
St yelW ’ g f ' Vmg " I!? * iking appearance of a number of 
«ained 0 ' 4 'ififi SPOtS °{ a bIuish ' black background. 0-6545 Gram 
whilst RbTCi gral “- ° f chlonne > “responding with 66 7 per cent 
J 7 R5I “‘ re< l um * a gain of 66-8 per cent. Since very little 

«-itTb ut U w“s S heaM Slf ’ “ T HOt 3nalySed ty SOdiUIn 

chloroiodide lit 0 70 ^ * W1S Whlt *' 1 ’ 0911 Grams » f the 

per cent Jf L ° f T** tricUoride ’ a loss ° f 66-3 

"Winm chloride th'T r T 20* chloroiodid ^ BWO,, to 
of the ”1 a 85 Sh ° J Uld be 65 ' 9 P er ce "t. The form- 
fr »n> three to six days" pr0Ceeded rapid '^' and was complete in 

p - reparei1 iu the same way as the 
seen the first !t “ ’ ^ ^ Speclmen made reacted very slowly ■ 

■ ages, where the csesium iodide was being converted 
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into the chloride, were slow, enabling the change of colour from 
white, through pale brown, brown, chocolate, to bluish-black to be 
followed. The pale brown colour observed at the start is possibly 
due to the formation of polyiodides, the first traces of iodine set 
free at once uniting with the unchanged caesium iodide, so that 
the colour of free iodine is not observed until a later stage; the 
same colour is produced when solid caesium iodide and iodine are 
shaken together. Compounds such as ammonium tri-iodide are 
much less stable than caesium tri-iodide, which may account for 
the fact that the colour of iodine appears as soon as the chlorine 
comes into contact with ammonium iodide. 

A more rapid reaction was obtained in an experiment usiiw a 
small quantity of finely divided caesium iodide, obtained by pre- 
paring the tri-iodide by crystallisation from solution and by heat 
ing this at 180° until it was quite white. 0T986 Gram of caesium 
iodide gained 0*1087 gTam of chlorine in six days; the increase 
in weight corresponds with 54’ 7 per cent., which is the theoretical 
gain for the formation of CsICl 4 . 0*3073 Gram of CsICL, los 
0*1794 gram on heating, corresponding with 58*3 per cent.; th 
theoretical loss is 58*1 per cent. 

Ceylon Medical Coi.lkck, 

Colombo. [Recnvcd, April tf>/A, ]9]g,] 


LX XX . — Hydroxylamine Platinum Bases. 

By Leo Alexandrowitsch Tschugaev and Ilja Iljitsch 
Tschernjaev. 

Compounds containing hydroxylamine and platinum were di 
covered by Lossen (Annalen, 1871, 160 , 242), and were studied: 
more detail by Alexander (ibid., 1893, 246 , 239), and later t 
Ulenhuth (ibid., 1900, 311 , 120). 

Hydroxylamine, like ammonia, combines with salts of bivalet 
platinum to form a series of complex compounds which are laid 
closely analogous to the well-known ammoniacal platinum baa 
and to the corresponding derivatives of organic amines, sulphide 
etc. 

Free hydroxylamine and potassium platinochloride interact wit! 
the formation of tetrahydroxylaminoplatinous chloride, 
[Pt4N%OH]Cl2, 

an analogue of the salts of Reiset’s Base I, [Pt4NH 3 ]X 2 , and, ft* 
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these, this chloride is precipitated by potassium platinochloride to 
form the compound, [Pt4NH 2 -OH]PtCl 4 , analogous to Magnus's 
green salt Further, the chloride is decomposed by heating with 
hydrochloric acid, with the production of Jrdms-dichlorodihydroxyl- 
aminoplatinum {A), 


CL ..NH.-OH 

■Pt / 

oh-nh/ \)1 

(A.) 


Cl. 


Vk 


/NH, 

net/ %a 
(B) 


which is similar, in its mode of formation and properties (see 
appendix), to the chloride of Reiset'3 Base II (B). 

The study of these compounds has shown that hydroxylamine 
plays the same role in the molecule as does ammonia in ammoniacal 
platinum bases, this conclusion being confirmed by the existence 
of a mixed base, [Pt2NH 3 ,2NH 2 ‘OH]X 2 , which may be regarded 
as Reiset’s Base I with ammonia partly substituted by hydroxyl- 
amine. Some derivatives of this base are described, although very 
incompletely, by Alexander (loc. cit.). 

In spite of the very close similarity between the hydroxylamine- 
plabinum bases and the corresponding compounds containing 
ammonia in place of hydroxylamine, there is a marked difference 
in their chemical behaviour, as well as in their inode of formation. 
For example, hydroxylamine is more readily eliminated from the 
complex platinum compounds* than ammonia; it was also not 
possible to obtain the ris-modification of dihydroxy] aminoplatinous 
chloride, [Pt2NH 2 , OH,Cl 2 ], in the usual way, namely, by the inter- 
action of free hydroxylamine and potassium platinochloride, 
although the corresponding derivatives of ammonia and of organic 
amines are readily formed by a similar method. 

Perhaps the most interesting fact to be noticed in this connexion 
is that by complete substitution of hydroxylamine for ammonia 
the very readily soluble compound Pt4NH s (OH) 2 , possessing strong 
basic properties and analogous to the alkali hydroxides, is trans- 
formed into the comparatively weak base Pt4NH 2 *OH,(OH) 2> 
almost insoluble in water and more similar to magnesia. For this 
reason, it was suggested by Werner (" Neuere Anschauungen auf 
dera Gebiete der anorganischen Chemie," 3rd ed., 5, 197) that a 
different constitution. 



OH 

NH 8N /NH b 


OH-NH 2S I ,NH -OH 

>pt< 

(OH) 2 and 


NH 3 ' n NH 


OH-NH/ I ' NH 0 -OH 


o- 

H 

1 


must be attributed to these two bases, the co-ordination numbers 
v ot. cxin. 


L L 
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being 4 in the case of Beiset’s Base I and 6 in the corresponding 
hydroxylamine compound. 

In view of the great interest attaching to those remarkable facts 
and relations, we decided to undertake a systematical investigation 
of the hydroxylamine-platinum bases, and particularly of the mixed 
bases containing hydroxylamine and ammonia (or amines), i n 
order to elucidate the influence of the progressive substitution of 
hydroxylamine for ammonia. 

Of the six compounds theoretically possible and correspon ling 
with the general formula [Pt(NH 2 -OH)„(NH s ) 4 - ,]X 2 , only thm 


[Pt4NH 2 *OH]X 2 [Pt 3N ^ 0H ]^ 


<10 


(II). 


[Pt4NH s ]X 2 ptN aNH 5 X * 


fOH-NH. r , ,-NHj 

. > T X 

LoH‘Niy -nh 3 

(HI A.) 

OH'NHj-, vNH„ 


>P< 


hh 2 -oh 


NH/ 

(V.) (IV) " ( inB ) 

(I, Ills, and V) have been previously described. 

We have succeeded in preparing all the missing members of the 
series, and have established their constitution and their relation to 
other hydroxylamino-ammoniacal platinum bases, so far as it waj 
possible in the present state of our knowledge of the chemical 
constitution of these complex compounds. 

Considering first the two isomeric compounds corresponding 
with the formulae III.4 and III#, the cdiloride of the former, 
namely, ei ^iamminodihydroj’ylaTninopfatinwis chloride (III.4, 
where X = C1) may be prepared by the actiou of free hydroxyl- 
amine on cis-dichlorodiamminoplatinum (Peyrone's chloride). 

It contains the bivalent, colourless, complex cation 
[Pt2NH S) 2NH 2 *OH]**, 

and wives a very characteristic platinochloride, 
[Pt2NH g ,2NH 2 -OH]PtCl 4 , 

which forms rose-violet, microscopical needles. The constitution oi 
the salts of this series is proved by their mode of formation, b} 
the ionic character of the two electronegative radicles, and by the 
decomposition of the chloride with hydrochloric acid. In tin? 
reaction, the mixed chloride, 


NbL 


Cl/ 


OPtf 


-Cl 

nh 2 -oh 


(VI.) 


is formed in the first stage, and by continued action of the acid 
the second molecule of hydroxylamine is eliminated, Cossas aci > 
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[FtNH 3 Cl s ]H, and finally chloroplatinous acid, H,[PtCl 4 ), being 

obtained. 

In view of the fact that Peyrone’s chloride, the starting point 
in the preparation of the chloride 1114, is prepared from chloro- 
platinous acid and ammonia, it will be seen that the synthesis of 
the salt IIIA and its degradation form a cycle, as represented by 
(he following scheme : 


r-Cl, 



or 

<ci. 


-> 


rNH r . 

/Cl] 

rNH s , 



Pt< 

Spy 

■' 2 CL 

LNH/ 

Nal 

l.NH/ 

-nh/oh! 




jOk /NH,l rNH s .. M \ 

H >< >Pt< . 

LCK N C1- J L CK NH,'OH J 

In the same way, the isomeric salt III# may be obtained from 
the chloride of Reiset’s Base II ( #, p. 885), or by the action of 
liquid anhydrous ammonia on tfrarw-dichlorodihydroxylamino- 
platinum (A, p. 885). 

Possibly the same chloride, in a slightly impure state, was pre- 
pared by Alexander by the interaction of fraras-dichlorodihydroxyl- 
flimnoplatinum and aqueous ammonia. 

The existence of the bivalent complex cation, 
[Pt2NH 3 ,‘JNH 2 *OH]**, 

iu an aqueous solution of the chloride III# inay be proved by 
various reactions; for example, potassium plati nochloride gives a 
green platinochloride, [Pt 2 NH 3 , 2 NH 2 *OHjPtC] 4 , sparingly soluble 
in water, and potassium palladochloride and other salts of complex 
acids act similarly. The chlorine atoms of the chloride III# are 
both ionised in aqueous solution. From these facts, and especially 
from the mode of formation of this salt, its constitution as trans- 
om m modihydroxylaminoplatinom chloride (HI#, where X = C1) 
nay be regarded as sufficiently established. 

The result of the action of hydrochloric acid on this substance is 
dso in accordance with this conclusion, fmrcs-dichlorodiammino- 
slatmum (#, p. 885) being the only product. 

According to Jorgensen, the degradation of mixed complex bases 
corresponding with the tfrans-configuration gives normally two 
Afferent products, both of which are t ran s- derivati v es , thus: 


/■rtC 

pk A1 * LCK ""'-a J 
[ >Pt< I Cl a 

La--' \i\ “ i CL ,a i 

>Pt<^ 


L L 2 
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The degradation of the chloride III2J proceeds, therefore, quite 
normally in so far as it gives rise to a trans-dichloro-derivative with 
two identical groups A, and the constitution assumed above for 
this chloride is especially confirmed by the fact that it gives the 
chloride of Reiset's Base II. 

As regards the formation of only one product in this reaction 
instead of two, it may be remarked that the two compounds 
obtained by Jorgensen and by others in a series of analogous 
instances are generally produced in very different relative propor- 
tions, according to the degree of stability of the bond uniting the 
platinum atom with the molecule of ammonia or amine A. In 
fact, as will he seen later, it appears that a molecule of hydroxyl- 
amine is far more loosely combined with the platinum atom than 
is a molecule of ammonia, and apparently to this difference may he 
due the discrepancy between Jorgensen’s rule and the course of 
degradation of the chloride IIIR. 

Dichloroamminohydroxylaminoplatinum (VI, p. 886) is a very 

suitable starting point for the preparation of the two remaining 
members of our series of mixed ammonia-hydroxylaminoplatmum 
bases, namely, & m m i notvihyd roxylo mi n oplft tin o-us chloride (II, 
where X-Cl) and triam m inohydroxyla m in oplatinous chloride (IV. 
where X = Cl). 

The chloride, IV, is best prepared by the interaction of dichloro 
uinniiirnhydroxylaminoplatimim (VI) and liquid ammonia in a 
sealed tube. Its constitution may be deduced from this mode of 
formation and from its chemical behaviour. The two chlorine 
atoms are immediately ionised in aqueous solution, and the com- 
plex radicle, [Pt 3 NH^NH 2 *OH]**, has the properties of a bivalent 
cation. By treatment with potassium platinochloride, a green 
compound, [P(3NH 3 ,NII 2 -OH]PtCl 4 , analogous to the well-known 
Magnus’s salt, is precipitated. 

The most interesting results were obtained by the action of 
hydrochloric acid on the chloride (IV). The main product of this 
reaction is Cleve’s chloride, [Pt3NH 3 Cl]Cl, the molecule of hydr- 
oxylamine being displaced by a chlorine atom. This result not 
only proves the existence of the group Pt3NH s in the chloride, IV 
but also affords a direct confirmation of the weakness of the bond 


Pt...NH 3 'OH in comparison w r ith the bond Pt...NH 3 . A more 
energetic action of hydrochloric acid on Cleve’s chloride results, as 
is well known, in the formation of the chloride of Reisets Base It 
Thus it is possible to effect the conversion of Peyrone’s chloride into 
the isomeric chloride of Reiset’s Base II by the following con 


secutive stages: 
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■NH* 

W 


>Pt 


Cl] 


CL 


NH S . 

nh s 


r NH s ,Cl 

| *>Pt' 

[ Cl/ nh 2 *oh 


r ci x ..NHj 1 

LnH 3 X C! J 


NH 2 -OH] 

Pt-;' ci, 

snivoh! “ 


rNH 3 . 

Pt: 

-NH 3 

!nh, 

1 

+ 

nh 2 -oh 

nh 3 . 

\Pt; 

,nh 3 | 

nh 5 

\ 

XI J 


Cl 2 . 


Amminotrihydroxylaminoplatinous chloride (II) is readily 
obtained from the chloride VI by the action of free hydroxylamine 
in aqueous solution. The constitution of this chloride follows from 
its mode of formation, from the inorganic character of the two 
chlorine atoms, and of the complex radicle PtNH 3 ,3NII 2 *OH, 
which forms a bivalent cation (the platinochloride, 

[PtNH 3 ,3NH 2 *OH]PtCl 4 , 

was obtained in rose-violet crystals), and especially from the study 
of its degradation products. By the action of hydrochloric acid, it 
gives Cossa's acid, [PtNII 3 *Cl 3 ]H, which then by further action 
of the acid furnishes chloroplatinous acid. 

The relative weakness of the bind Pt...NH 2 *OH is again demon- 
strated by this reaction. 

It will he observed that the formation and degradation of the 
chloride, II, may also be represented by a cycle : 


■ Cl, 

A\ • 

Pt( H., 

rNH s 

/Clj 

>pt x 

XI" 

x cii “ 

Uff/ 

x ci J 


If ,'NH 8 , .NHj-OHj j~NH s ,ci 

! ;pt; ci 3 — »■ 

1 1 iNH 3 P NHj-OHj L Cl/ NHj-OH 



I NH 3 

,nh 2 -oh ] 

<r 

c j 2 

:Pt: 

1 

Loh-nh/ 

nh 2 -ohj 


111 addition to the above experiments, the behaviour of the 
''^chloride, [Pt2NH 2 *OII,Cln], towards pyridine was studied and 

° Und to be 111 P erf ect accordance with its behaviour towards 
'Unmonia. 
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The following table gives some physical properties of the mixed 
chlorides of the series [Pt(NH 2 'OH) ft (NH 3 ) 4 - n ]Cl 2 : — 


Compound. 

[Pt4NH 3 ]Cl 2 

Solubility. 
(Grams in 
100 grams 
of 71-4 per 
cent, 
alcohol.) 

Molecular 

conductivity Colour of the 

at 25® V = corresponding 

1000 litres. platinichloride. 

261-0 Green (Magnus’s salt) 

[PtSNHj.NHr/OHJCL, 

1-36 

— 

Green 

[Pt2NHj,2NH;OH]Cl, (trans) 

0-136 

251-0 

Dark green 

[Pt2NHj, 2NH^ OH]Cl 2 (cw) 

0-22 

2460 

B eddish -violet 

[PtNH a , SNHs'OEiClj 

0-96 

200-0 

Rose-violet 

[Pt4NH 9 *OH]Cl s 

0*28 

— 

Lilac 


Experi mental. 

cis-Diamvwiodihydroxylamiiioplatinous Chloride (III A, where 
X=C1). 

A mixture of 1 gram of Peyrone’s chloride, 0*6 gram of hydroxyl- 
ammonium chloride. 3*5 c.c. of 10 per cent, sodium hydroxide solu- 
tion, and 7 c.c. of water was geAly heated with frequent shaking 
until complete solution occurred. On cooling, the chloride separated 
in colourless needles or prisms, which were recrystallised from 
dilute hydrochloric acid and dried in the air : 

01256 gave 0-0666 Pt. Pt=53-01. 

0*2333 „ 0*1855 AgCl. Cl = 19 67. 

0-1832' „ 21-5 c.c. N 2 (moist) at 20*2° and 776 mm. N = 15*3‘l 

rtH 12 0 2 N 4 CL> requires Pt = 53*27; 01=19*37 ; N = 15-30 per cent. 

The substance is very readily soluble in water, the chlorine being 
completely ionised. The molecular conductivity was measured in 
aqueous solution at 25°: 

V 125 250 500 1000 

M 226 232 230-5 276 

The platinochloride separated from a solution of O' 65 gram of 
the above chloride in 5 c.c. of water on adding a solution of OS 
gram of potassium platinochloride in 5 c.c. of water. It forms 
reddish-violet needles, and may be recrystallised from warm water. 
It ri much more readily soluble than the green Magnus's salt. 

The insoluble Magnus’s salt is precipitated from its aqueous 
solution on the addition of Keiset s Base I, 
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rpt2N H 8 ,2N H 2 *OH]PtCl 4 + [Pt4NH 3 ]Cl g = 

[Pt4NH 3 ]PtCl 4 + [Pt2NH3,2NH 2 *OH]Cl 2 : 

01119 gave 0*0675 Pt. Pt=60*14. 

Pt2H 12 0 2 N 4 Cl 4 requires Pt = 60*22 per cent. 

The palladochloride was obtained from the chloride (IIL1) and 
potassium palladochloride. It separates as a dirty, green, micro- 
crystalline powder sparingly soluble in water: 

0-1053 gave 0*1107 AgCl. Cl = 26*06. 

PtPdH 12 0 2 N 4 Cl 4 requires Cl = 26 08 per cent. 

tvans-Diaminodihydrouylamitio platinous Chloride (IIIZ?, 
where X = C1). 

This salt was prepared in the same manner as the cM-isomeride 
from the chloride of Reiset’s Base II. It crystallises from hot 
water, in which it is readily soluble, in colourless prisms, and is 
precipitated from aqueous solutions by hydrochloric acid or 
alcohol : 

0-1549 gave 0*0825 Pt. Pt =53*24. 

0-0944 „ 0*0727 AgCl. 0 = 19*13. 

0*1930 ,, 25*3 c.c. N 3 at 21° and 773 mm. N = 15*12. 

PtH ]2 0 2 N 4 Cl 2 requires Pt = 53*27^ Cl — 19*37 ; N = 15*30 per cent. 

The chlorine atoms are both completely ionised, and are pre- 
cipitated by silver nitrate. The following numbers were obtained 
for the molecular conductivity in aqueous solution at 25° : 

V 250 500 1000 

n 229 240 251 

The aqueous solution is neutral towards litmus, indicating the 
absence of appreciable hydrolysis. By heating the chloride with 
hydrochloric acid on the water-bath, as mentioned above, two 
molecular proportions of hydroxylamine are eliminated with the 
formation of the chloride of Reisers Base II. (Found: Pt = 65*11. 
Calc.: Pt = 65*ll per cent.) 

The i 1 whs- chloride may also be obtained by the interaction of 
Ovo^-dichlorodihydroxylaminoplatinurn, [Pt2NH 2 *OII,Cl 2 ], and 
ammonia. 

This reaction was first studied by Alexander ( loc . cit.), who 
employed four molecular proportions of ammonia and one of the 
chlorocompound in aqueous solution, and obtained a flocculent, 
reddish-white precipitate, which he regarded as the free base, 
!Pt2NH 2 *OH,2NH 3 ](OH) 2 . By dissolving it in cold dilute hydro- 
acid, he states that the chloride, [Pt2NH 2 -OH,2NH 3 ]CL, 
Stained, yielding a dark green pi at i nochloride. 
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Alexander stated, further, that his chloride was precipitated by 
alkali hydroxides, yielding an amorphous, gelatinous mass insoluble 
in water. On the other hand, his chloride was very unstable 
towards concentrated hydrochloric acid, which decomposed it with 
the loss of two molecular proportions of ammonia and the forma- 
tion of £rans-dichlorodihydroxylaminoplatinum. 

The properties of this substance being thus entirely different 
from the properties of the chloride described above, we decided to 
repeat the corresponding part of Alexanders work. It appeared 
from our experiments that, under the conditions mentioned by this 
author, ammonia indeed gives with the compound 
[Pt2NH 3 ‘OH,Cl 2 ] 

au insoluble, amorphous, pale yellow precipitate, but this is by no 
means formed by the addition of ammonia to dichlorodihydroxyl- 
aminoplatinum. On the contrary, its composition corresponds 
approximately with the formula [PtNH 2 *OH,Cl(OH)] of a 
hydroxo-compound, one atom of chlorine being displaced by a 
hydroxyl group, and, as was to be expected,' we were unable to 
obtain from this substance the mixed chloride, 
[Pt2NH 3 ,2NH 2 -OH]Cl 2 , 

by the action of hydrochloric acid. 

The addition of ammonia to the compound [Pt2NH i , OIl,CL] 1 
may be easily effected by using anhydrous liquid ammonia and by 
operating in a sealed tube. An orange solution i3 obtained at 
first, which is gradually decolorised. At the same time, a colour- 
less, crystalline precipitate of the chloride, 
[Pt2NII 3 ,2NH s ’OH]Cl 2J 

separates. The composition of the substance was verified by 
analysis, and its identity with the Jrarcs-isomeride was proved by 
its characteristic reactions. It was specially ascertained that t.lri 
chloride yielded, on heating with with hydrochloric acid, the 
chloride of Reiset’s Base II. trans-Dichlorodihydroxylamiiw- 
platinum could not be obtained under these condition?. 

The ptati nochloride of the salt just described may be obtained 
by the addition of potassium platinochloride to its solution; it 
forms microscopic, dark green needles, which are sparingly soluble 
in cold water and may be recrystallised from hot water containing 
a little hydrochloric acid. It is much more stable than the 
cts-isomeride : 

0 0714 gave 0-0438 Pt. Pt= 61*40. 

0*3335 „ 10*5 c.c. N 2 (moist) at 21° and 773 mm. N-9’0'- 

Pt 2 H 12 0 2 N 4 d 4 requires Pt= 61*75; N = 8*86 per cent. 
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The jjulladochloride, similarly prepared by the aid of ammonium 
alladochloride, forms microscopic, olive-green needles: 

0*0665 gave 0*0698 AgCl. Cl = 26*00. 

PtPdH 12 0 2 N 4 Cl 4 requires Cl =26*08 per cent. 


trans -Dichloroa?nimnohydrn$ylamino platinum (VI, p. 886). 

One gram of the cw-chloride, [Pt2NH s ,2NH 2 ’OH]CL 2j is heated 
hi the water-bath for one and a-half hours with 5 c.c. of hydro- 
hloric acid (D 1*19) and 20 c.c. of water. The colour of the solu- 
tion must remain yellow ; if it turns orange-red, the reaction has 
proceeded too far. On cooling, the mixed compound separates in 
characteristic aggregates of dentate yellow crystals, which may be 
recrystallised from very dilute hydrochloric acid. The yield is 
70 — 90 per cent, of the theoretical : 

0*0934 gave 0*0576 Pt. Pt = 61*64. 

0*1578 „ 12*4 c.c. N 2 (moist) at 20° and 756 nun, N = 8'91. 

0*1119 „ 0*1004 AgCl. 01 = 22*19. 

PtHflONoCU requires Pt- 61*75; N=8*76; Cl =22* 43 per cent. 

The substance is sparingly soluble in cold, but much more readily 
<o in hot water, and very sparingly so in alcohol. 

The aqueous solution is greenish-yellow, and immediately after 
lift addition of silver nitrate gives only a slight opalescence, the 
irecipitatiou of silver chloride occurring only gradually and being 
operated by heating. 

It must accordingly be assumed that the chlorine atoms are in 
iirect union with the platinum. This conclusion was confirmed 
)}' the determination of the molecular conductivity (in aqueous 
ohition at 25°), which gave very low values almost approaching 
:ero: ^ — 2*05 (V = 526). The values of p rise very quickly with 
hue, hydrolysis evidently taking place under these conditions. 

By the prolonged action of hot hydrochloric acid, the substance 
T decomposed with the elimination of one molecular proportion of 
Mroxylamine and formation of the complex acid, [PtNH 3 ,Cl 3 ]H, 
covered by Cossa : 

f Pt Nir a ,NH 2 *OH,a I + 2 II Cl = (PtN H 3 ,C1 3 )H + NH 2 -0H,HC1. 
This acid was identified by precipitating the solution with the 
ioride of Reiset’s Base I. The characteristic orange-yellow 
adratie scales of Cossa’s salt, [PtNH 3 ,Cl 3 ] 2 [Pt4NH s ], were 
ail *ed, and its composition was verified by analysis. (Found: 
-61 9J. Calc.: Pt=- 65*10 per cent.) 
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Triamminohydroxylominophitinous Chloride, 
[Pt(NH 3 ) 3 ,NH 2 *OH]CU, 

This substance was prepared by the interaction of the mixed salt 
just described and anhydrous liquid ammonia in a sealed tube at 
the ordinary temperature. After the expulsion of free ammonia, 
a colourless, crystalline powder remained which crystallised from 
80 per cent, alcohol in colourless, glistening plates very readily 
soluble in water : 

OT206 gave 0*0673 Pt. Pt=55*83. 

0‘0950 „ 0-0781 AgCl. 01 = 20*34. 

0‘1436 „ 20*1 c.c* (moist) at 21° and 770 min. N= 16-07, 

PtH 12 ON 4 Cl 2 requires Pt=55‘73; Cl = 20*25; N = 16*00 per cent. 

On heating with hydrochloric acid, the substance is decomposed, 
hydroxylamine being eliminated and Cleve’s salt, [Pt3NH 3 ,Cl]CL, 
being formed, which was detected by means of its very character 
istic platinochloride, [Pt3NH 3 ,Cl]JPtCl 4 . 

The platinochloride, [Pt3NH 3 ,NH.pOH]PtCl 4 , was obtained by 
precipitating the preceding chloride with potassium platinochloride, 
as a pale green powder consisting of microscopic needles which mav 
be recrystallised from hot water: 

0*1001 gave 0*0634 Pt. Pt = 63*34. 

0*2186 ,, 17*4 c.c. N 2 (moist) at 21° and 773 mm. N=9'li. 

0*1103 „ 0-1038 AgCl. a = 23-28. 

Pt 2 H 12 ON 4 Cl 4 requires Pt=63*34; N = 9*10; 01=23*01 per cent. 

By heating this platinochloride with hydrochloric acid, hydroxyl- 
amine is eliminated, and the characteristic pink plates of Cleve's 
salt, [Pt3NH 3 Cl] 2 PtCl 4 , separate, especally on cooling, together 
with unchanged substance. The separation of the two can be 
effected by levigation and by subsequent recrystallisation from 
very dilute hydrochloric acid. 


.1 m m in otrih ijdr oxyla min opla t imu% Chloride , 
[PtNH 3 ,(NH 2 *OH) 8 ]Cl 2 . 

The mixed chloride, [PtNH3,NHvOH,CI 2 ], was gently heatfc 
with the theoretical quantity of hydroxylamine hydrochloride aw 
the equivalent quantity of sodium hydroxide in aqueous solution 
The new chloride is very readily soluble in water, and may 
separated from a concentrated aqueous solution by the addition oi 
alcohol or of hydrochloric acid. It forms transparent, colour^ 
crystals : 
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0*1061 gave 0*0542 Pt. Pt=51*0S. 

0*1126 „ 14*4 c.c. N 2 (moist) at 19*4° and 765*5 mm. 

N=14*68. 

0 1058 gave 0*0788 AgCl. d = 18*42. 

PtHj. 2 0 3 N 4 Cl 2 requires Pt = 51*07; N=14*67; Cl — 18*55 per cent. 

The chlorine atoms are both completely ionised. The figures 
obtained for the molecular conductivity at 25° are: V-1000; 
,* 240 . 

The platinochloride , precipitated from a solution of the pre- 
ceding salt by means of potassium platinochloride, forms micro- 
scopic, rose- violet needles: 

0*1119 gave 0*0675 Pt. Pt=60*14. 

Pt2H 12 0 3 N 4 Cl 4 requires Pt— 60*22 per cent. 

The palladuchloride, similarly obtained from ammonium pallado- 
cliioride, crystallises in reddish-violet needles : 

0 0567 gave 0*0587 AgCl. a = 25*62. 

PtPdH 12 0 3 N 4 Cl 4 requires Cl =25*37 per cent. 


trans-Dipyridinodi hydroxyla mi n o pla lino us Chloride, 

j Py v ,Nfl. 2 -OH] 

i ci 2 . 

lOH-NH/ N Py J 

This substance was prepared by the interaction of pyridine and 
rcws-dichlorodihydroxylaminoplatinum. Dry pyridine readily 
issolves the dichloro-comp*ound, forming an orange-yellow solu- 
ion, which loses its colour very quickly, and at the same time a 
olourless, crystalline powder separates. The mixture is heated 
or some minutes and filtered after cooling. The residue is then 
cashed with alcohol and recrystalliscd from hot water: 

0*0986 gave 0*0392 Pt. Pt=39*76. 

O' 1133 „ 0*0649 AgCl. 01 = 14*1. 

OinH ]C OoN 4 CL 2 Pt requires Pt=39*8Q; CU14*4 per cent. 
Potassium platinochloride precipitates the platinochloride, 
1 U’OH )JPtCl 4 , which crystallises in microscopic, pale 
prisms : 

°’H50 gave 0*0746 Pt. Pt=51*41. 

C l0 Hi {j O 2 N 4 d 4 Pt 2 requires Pt =51*61 per cent. 

9a heating with hydrochloric acid, tfrans-dipyridinodihydroxyl- 
Nimplatinous chloride behaves in a similar manner to the corre- 
r 1 "^ ammonia compound ; the substance loses two molecular 
'lotions of hydroxylamine and dichlorotlipyridiuoplatinum is 



896 


HYDROXYLAMTNE PLATINUM BASES. 


formed. (Found: Pt=45*78. Calc.: Pt=46*03 per cent,) 
This substance possesses all the properties assigned to it by 
Jorgensen (./. pr. Chem 1886, [ii], 33 , 489). 


Appendix. 

trans ‘Dichlorodihydroxylaminoidatinum (A, p. 885). 

This substance, as stated by Alexander, is easily obtainable 
from the tetrahydroxylamin© compound, [Pt4NH s >'OH]CU, by 
heating it with dilute hydrochloric acid, and separates from the 
solution, on cooling, in large orange needles or prisms. 

In complete accordance with Werners theory, it possesses the 
property of a typical non-electrolyte, for it gives only a slight 
opalescence immediately after the addition of silver nitrate to its 
aqueous solution, whilst the complete precipitation of silver chloride 
is effected only after a long time, hut very quickly by heating 
The conductivity measurements gave also, as was to be expected 
very low figures approaching zero: V = 287 (£ = 25°); jl = 1*25. 

A more thorough study of this substance showed that it has thi 
property of forming double compounds with certain chlorides, sue) 
as the chloride of Reiset’s Base I and caesium chloride. 

Two grains of the compound, [Pt2NH 2 *OH,Cl 2 ], and 2 grams oi 
the chloride, [Pt4NH s ]Cl. ( , were dissolved in 6 c.c, of hot water, 
On cooling, the additive compound separated ill well-defmetl, pale 
yellow, prismatic crystals fairly readily soluble in water, the com- 
position of which corresponds with the formula 

[Pt2KH 3 -0H,Cy,[Pt4NH s ]Cl 2 ,2H 2 O : 

1*4070 gave 0*0722 H 2 0. H 2 0=513. 

0*2357 „ 0*1309 Pt. Pt=55*54. 

Pt 2 H 1s 0 2 N fi Cl 4 ,2H 2 0 requires H 2 0 = 5T3; Pt=?55*58 per cent 

The water is eliminated at 100 — 110°, but not in a vacuuir 
desiccator over sulphuric acid (the anhydrous salt gave Pt = 58*31 ; 
Calc.: Pt— 58*58 per cent.). 

The double compound with caesium chloride, 
[Pt2NH 2 -OH,Cy,2CsCl, 

was obtained in a similar manner and has almost the jmw 
properties : 

0*1658 gave 0*1684 Cs 2 PfcCl 6 . Cs- 40*08. 

0*1854 „ 0*0544 Pt. Pt= 29*34. 

0*1659 „ 0*1435 AgCl. Cl=21*40. 

PtCsoHgO^Cl^ requires Cs = 39*76 ; Pt= 29*15; Cl -21*22 per cent 

The existence of these double compounds may be considered s 
an indication of the property possessed by the non -el ectroljN 
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!Ft2NH 2 *OHAl °f combining with two chlorine ions to yield the 
unstable complex anion, [Pt2NH 2 *OH,ClJ /; . 

Accordingly, the constitution of the double compounds may be 
presented by the formulae [Pt2NH 2 *OH,CIJ[Pt4NH : J and 
pfc2NH 2 4 0H,01 4 ]Cso. 

The University, 

P etROGRAD. [It revived June 2 4th, 191 8.] 


LXXXI .—Trimorphic Change of A-Nitroaceto o- 
toluidide. 

By Frederick Daniel Chattaway. ‘ 

"Ases of trimorphic change, although several have been observed, 
re sufficiently rare for a new one to be of interest. The pheno- 
menon is well shown by 4 -nitroaceto- 0 -toluidkte, which on crystal- 
sation undergoes two successive transformations before a stable 
late is reached. 

By nitrating o-toluidine in the presence of excess of concentrated 
ulplimic acid, Noltiug and Collin (/J«r., 1884, 17, 269) first pre- 
iarel the base, and by heating with acetic anhydri<le converted it 
nfo the acetyl derivative. This they describe very briefly as 
rystallising in yellowish- white needles melting at 150 — 151°. 
Speaking in general terms, all anilides crystallise in one of three 
;asily recognisable forms, namely, a slender prismatic form, a 
■oinpact form, and a hair-like form, and many have been obtained 
.11 two of them. 

4-Nit roaceto-o-toluidido can be obtained in all three forms, the 
'tier of stability being : slender prismatic — > compact — >* hair- 
like. 

It is moderately readily soluble in boiling alcohol, giving a pale 
ellow solution, from which very slender prisms of the first, or 
•form, separate on cooling. These are of such a pale yellow colour 
hat when dry they appear almost colourless. If the original 
ilution is sufficiently concentrated, they grow until the whole 
t^uid is filled with a mass of slender crystals, generally radiating 
rom a few points. If these crystals are allowed to remain in the 
nother liquor at the ordinary temperature, small, yellow, six- 
ried plates of the second, or /8-modification, soon make their 
ppearance, and rapidly grow at the expense of the first form, 
^iek dissolves in their neighbourhood, forming cavities occupied 
y 011e or more crystals that may increase to a considerable size 
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and are usually well shaped. The transformation into the 
form is generally complete after the lapse of a few days if the 
beaker is left undisturbed, although the time taken depends greatly 
on the average temperature, and is much shortened by occasionally 
shaking the transforming mass. When the change is complete, \ 
relatively thin layer of well-shaped, compact crystals remains at 
the bottom of the beaker. 

After some time, often before complete transformation of the 
first into the second form, a third, or •/-modification, makes it* 
appearance in tufts of colourless, hair-like crystals resembling nuall 
colonies of a mould or tiny balls of cotton wool. These increase in 
size, the compact form dissolving and disappearing until the whole 
contents of the beaker become a felted mass having a superficial 
resemblance to . a somewhat slimy jelly. From this, the mother 



liquor is removed only with difficulty by filtration or pressure 
Direct transformation of the a- into the y-form occurs if the ma?: 
of slender prismatic crystals first separating is seeded with a fffl 
crystals of the hair-like form. 

All three forms, when heated, soften and melt at the fault 
temperature, namely, 150 — 151°, which seems to indicate that 
before the fusion point is reached transformation into t-he for® 
most stable near that temperature takes place. 

Mr. T. V. Barker, who has very kindly examined the crystal), 
reports on them as follows. 

The first, or a-modilication, crystallises in doubly re fractiojj 
needles with straight extinction. j 

The well-developed crystals of the ^-modification belong to IN 
monoclinic system. Forms: a(10Q), c(G01), »(210), 6(010), y(011j 
and r(101) j also, occasionally, «(T01), and, very rarely, anl 
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^(012). The general habit and common forms of the crystals are 
ghown in the figure. Crystallographic constants: 57°26', 
j(48°34 / )j»( 41°26 / )6, 49°43', 74°10', or, alternatively, a:b‘.c— 

j-178 : 1 ■ 0*6388, /3 = 105°5(K. Three crystals were measured on 
the two-circle goniometer ; following are the mean values of the 
most trustworthy results : 



b (010). 

a (100). 

« (210). 

c (001) 

Azimuth 

Face of 

0° 0' 

0° 0' 

*74* 10' 

polar distance . . 

reference 

90 0 

*60 28 

90 0 


(Oil). 

r (101). 



Azimuth 

74° 10' 

50° 13' 

(calc. = 49° 

43') 

Polar distance 

*68 25* 

90 0 

» 


Optically, biaxial; axial plane, 6(010); extinction on 6(010), 37° 
ith prism edge in the obtuse angle 0. Complex-symbol : 
fc; + 16/42/ + 3i. 

The third, or y -modification, crystallises in hair-like, doubly 
efracting needles with an extinction of 35°. 

University Chemical Laboratory, 

Oxford, [Received, October 2l$t, 1918 .] 


XXXII , — The Preparation of Ethylamine and of 
Diethylamine. 

By Emil Alphonse Werner. 

n the preparation of ethylamine and of diethylamine by the 
iteration of ethyl bromide and ammonia, it has been the usual 
ractice, so far as hitherto recorded, to submit the whole of the 
kyl haloid to the action of ammonia in a single operation. 

This is a faulty procedure, since it conduces largely to the form- 
iion of the less useful triethylamine, with consequent loss in the 
dels of the primary and secondary bases. Whether the change 
promoted by heat or is allowed, to proceed at the ordinary 
tip era tu re, the tertiary amine has been present in largest amount 
the final product (compare Garner and Tyrer, T., 1916, 109 , 
4 ). 

The author has found that when ethylamine is added to an 
wholic solution of diethylammonium chloride, the displacement 
the secondary amine by the primary is quantitative; thus 
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diethylamine only was obtained on distillation of the mixture after 
it had remained for an hour, whilst under • smuUr condrhons th e 
displacement of triethylamine from its hydrochlor.de by d.ethyl- 
amino was likewise quantitative (Expts. I, II)- 

A fair separation of all three amines, in the same order, his 
been effected by fractional treatment of a solution of their salts 
with sodium hydroxide; the tertiary amine was first liberated, fe 
secondary next, and the primary amine last (Expt. 111). 

It must be admitted that these results go to show, contrary In 
the commonly accepted view, that triethylamine is the weakest 

base of the three amines. . _ 

Reasoning on this basis, and bearing in mind the relative 
tendency to dissociation* of the respective ‘ammo’ salts, a pro 
ceduro has been adopted whereby the formation of tnethylamn* 
has been almost completely suppressed. Thus from the pmlnc. 
Of two experiments, in which 2090 grams of ethyl bromide were 
used only 27 grams of triethylamine were obtained, whilst tie 
yield of ethylamine was 33-8 per cent, and of diethylamine or; 

per cent, of the theoretical. , . , 

The influence of the proportion of ammonia to ethyl bromide « 
the yield of ethylamine is shown by the following results: 


Molecular ratio 

KtBr : NH a ; 

Percentage yield of NH,ht 
on theoretical 


1 :1 
11 3 


1:4 

24*4 


1 : ft 
20*7 


1:8 Mil 

28*1 IU-2 

The necessity of maintaining a good excess of ammonia time- 
out t-he progress of the reaction is indicated by theory. 


Experimental. 

Preparation of Ethylamine and of Diethylamine. 

Five litres of 90 per cent, alcohol were saturated with ammoro 

(compare this vol., p. 698) until 490 grams of ^the g« ^ ^ ^ 

dissolved, 200 grams of ethyl bromide were added ( 
ciissoiveu, 6 f+ w hich, at successive interval* 

NH* approximately 1 to 16), alter wmen, a . t 

fie grams.'Treliruinary' experiments had shown that w.tlijk 
above ratio of ammonia the whole of the ethyl bromide * 
posed after two days, hence the successive quantities were r .g 

* The term as used here does not refer to ionisation or elect 
dissociation. 
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50 ag to maintain the desired excess of ammonia throughout the 
progress of the change. In all, 1185 grams of ethyl bromide were 
use d; ammonium bromide began to separate on the twelfth day, 
3 nd on the sixteenth day the preparation was stopped. Test ex- 
periments on a small scale with pure alcohol had shown that when 
ammonium bromide separated in quantity in the early stage of 
t h e process, the formation of triethylamine was promoted when 
the reaction was prolonged. The reason is fairly obvious when 
the probable mechanism of the process is considered, hence it was 
found advantageous to use alcohol containing 10 per cent, of 
water. 

The alcoholic solution, separated from ammonium bromide, was 
concentrated by distillation (the ammonia evolved was used to 
charge more alcohol) until nearly all the ammonium bromide 
formed had separated, 362 grams of which were recovered. 

The solution of the hydrobromides of the mixed amines was dis- 
tilled until the ■ temperature reached 130°, in order to remove the 
laet traces of alcohol. Where it was not found convenient to 
liberate the entire quantity of the mixed amines by the addition 
of aqueous sodium hydroxide to the residue, chloroform was used 
as a solvent for their separation. 

Ethylammonium bromide is dissolved by chloroform to the 
extent of only 0*163 gram in 100 c.c. at 14°, whilst the same volume 
of chloroform dissolves 42 grams of diethylammomum bromide. 
By this means, 465 grams of pure ethylammonium bromide and 
510 grains of diethylammonium bromide, containing slightly more 
than 5 per cent, of triethylammonium bromide, were obtained. 
After the separation of triethylamine (14 grams) by treatment with 
the requisite proportion of sodium hydroxide, 226 grams of diethyl- 
amine, collected at 56—57*5° and dried over potassium hydroxide, 
were obtained. 


(a) Displacement of Viethylamine by Ethylamine, and of 
(b) Triethylamine by Diethylamine. 

Expt. /. — (a) Nine grams of pure ethylamine were added to 
12 grams of diethylammoiiium chloride dissolved in 30 c.c. of 
alcohol. After an hour, all free amine was removed by distilla- 
tion. The hydrochloride prepared from the distillate gave 
Cl =32*33, whilst NHEt^HCl requires Cl = 32-42 per cent. The 
displacement of the secondary amine from its salt was therefore 
complete. 

Expt. II . — (6) Eight grams of pure diethylamine were added to 
15 grama of triethylararaonium chloride dissolved in 35 c.c. of 
v OL. nxTTT, M M 
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alcohol. The mixture was distilled as in the previous experiment, 
The hydrochloride prepared from the distillate gave Cl— 25*78, 
whilst NEt^HCl requires 01 -25' 81 per cent. The displacement 
of the tertiary amine by the secondary wag therefore complete, 


Separation of the Three Amines by Sodium. Hydroxide. 

Expt . 111. — To a solution which contained 13’8 grams of tri- 
ethy {ammonium chloride, 11 grams of diethylammonium chloride, 
and 9 grams of ethyl&mmouium chloride dissolved in 60 c.c. of 
water, 4 grams of sodium hydroxide were added. The solution 
was well shaken, and after twenty hours the liberated amine was 
distilled off. 

The hydrochloride prepared from it gave Cl — 2604, whilst 
NEt^HCl requires Cl — 25*81 per cent. The amine was therefore 
almost pure triethylamine. 

To the remaining solution, when cold, 4 grams of sodium hydr 
oxide were added, and a similar treatment was applied. 

The hydrochloride prepared from the liberated amine gave 
01 = 34*44, which corresponds with a mixture, in round numbers, 
of diethyl amine =85 and ethylamine = 15 per cent, The re&idual 
solution was directly distilled after a final addition of sodium 
hydroxide. The hydrochloride prepared from the distillate gave 
01 = 41*12; the liberated amine had, therefore, the approximate 
composition, ethylaniine=75 and diethylanrine=25 per cent. 
These results indicate that this method of procedure for the separa- 
tion of the amines may prove useful on a larger scale, and the 
subject iB under investigation in connexion with certain of the 
higher aliphatic amines. 

■University Chemical Laboratory, 

Trinity College, 

Dublin, [Received, October 8 th, 1918.] 
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Two New Trihydric Alcohols. Moritz Kohn and Viktor 
Xecstadter ( Monatsh ., 1918, 39, 293- 298).— It has already been 
found possible (Kohn, A., 1914, i, 74) by the action of magnesium 
methyl iodide on the lactone of ay-dihydroxy-ay-dimethyWt-valeric 
acid to obtain 0ye-trihydroxy-£y t '-trimethyU-hexane. Forimso- 
butyraldol, by successive treatment with sodium hydrogen sulphite 
and potassium cyanide (compare Glaser, A., 1904, i, 284), can be 
converted into the lactone of ay-dihydroxy-jSjS-dimethyl-n-butyric 
acid, b. p. 118 120°/ 12 mm., 237 — 241°/ord. pressure, which 
reacts with magnesium methyl iodide in a similar manner to the 
above compound, forming a.^~!rihydroxy-$$h - trimeth uUn- pentane 

OH , CH 2 *CMe 2 *CH(OH)*CMe 2 *OH, b. p. 152 — 155°/12 mm.’ 
256 262 / ord. pressure, which slowly solidifies to a crystalline 
mass, in. p. 68— 70°. When heated with 33% sulphuric acid, this 
compound yields a substatice f CgHjgO*, b. p, 187 — 192°, of camphor- 
like odonr, ^probably i-hydro,nj-S: 3:5: Uetramethyhetrahrjdro- 

juraii, The action of magnesium phenyl 

bromide on the lactone proceeds in au analogous manner, and yields 

hyl - n - butane , microscopic 

needles, m. p. 130 — 133°. * jy t 


Action of Phosphorus Trichloride on Aliphatic Alcohols. 

T. Milobendzki and A. Sachnowski (Chemik Pohki, 1917, 15. 
34—37; from Chem. Zentr., 1918, i, 911— 912).— The action of 
phosphorus trichloride on any alcohol results in the immediate 
formatiou of the normal ester of phosphorous acid, which is decom- 
posed by the liberated hydrogen chloride into acid ester and alkyl 
chloride, PC1 3 + 3R-0H = P(0R) 3 + 3IIC1 — > OH-P(OR).,+ R(J1 
-> 0R'P(OH) 2 — P(OII) 3 -f- RC1. The decomposition of alkyl 
phosphites into phosphorous acid and unsaturated hydrocarbons is 
a secondary reaction which occurs most readily with esters derived 
From tertiary alcohols (even at low temperature and under 
diminished pressure). 

The authors have demonstrated that the reaction for the 
diagnosis of isomeric alcohols (action of dry hydrogen chloride on 
the alkyl phosphites) proceeds quantitatively and is not merely a 
qualitative test. 

For the preparation of normal esters, the following method is 
recommended. The mixture of alcohol (3 mols.) and pyridine 
(3 mols.) is largely diluted with ether, and phosphorus trichloride 
. raol ‘) ^ added drop by drop to the ice-cold mixture. The pre- 
cipitated pyridine hydrochloride is filtered. The following yields 
Were stained: trimethyl phosphite, b. p, 110— 111*5°/ 745 mm. 

VOL. cxiv. i. 


a a 



1. 47& ABSTRACTS OF CBEMlCAL FAPfeRS. 

(crude product, 70%; pure substance, 42*5%); triethyl phosphate 
b. p. 15a — 156°/740 ram. (73%); tri-n-propyl phosphite, b. * 
82 — 84°/ 10 mm. (89%); tri-n-butyl phosphite, b. p. 122 — r>;^ 
12 mm., D ? 0 92547, B? 0 92530, B* 0*92692 (96%). 

Bialkyl phosphites are prepared by a similar method, except that 
only two molecules of pyridine are used for each molecule of pho$. 
phorus trichloride. The details are as follows: dimethyl hydrogen 
phosphite, b. p. 56 — 58°/ 10 mm. (ca. 35%); diethyl hydrogen 
phosphite, b. p. 72 — 73°/9 mm. (85%); di-?i-propyl hydrogen phos- 
phite, b. p. 91 — 92°/ 10 mm. (96%); di-n-butyl hydroyen phosphite 
b. p. 124 — 125°/12 mm., D? 0*99516, B* 0*99503, B*; 0*9969? 
(97%). 

Attempts have been made to prepare mono-alkyl phosphites bv 
the action of phosphorus trichloride on the alcohols saturated with 
hydrogen chloride; a relationship between the product of the reac- 
tion and the degree of saturation of the alcohol has been traced, 
but this section of the work has not been completed. 

The reaction between phosphorus trichloride and trimethyl- 
carbinol has been similarly investigated. The formation of un- 
saturated hydrocarbons and of trimethylcarbinyl chloride is not 
observed during the action when three molecules of pyridine are 
used for each molecule of phosphorus chloride. The product, the 
composition of which corresponded fairly accurately with that 
required for (C 4 H 9 0) 5 P, could not be distilled without decomposi- 
tion, whereby diriobutylene, b. p. 102 — 103°/ 758 mm., truW- 
butylene, b. p. 178 — 180°/ 752 mm., together with unchanged Ui 
butyl phosphite, were obtained. Bi-tert. -butyl hydrogen phosphite 
is still more readily decomposed, yielding at 38° (30 ram.) di- and 
tri-isobutylene. H. \Y. 

Action of Water on Dialkyl Phosphites. T. Milobendzki ami 
A. Sachnowski (Chemifc Polski , 1917, 15, 48 — 55; from Ohm. 
Zentr ,, 1918, i, 912 — 913. Compare Milobendzki, A., 1912, i, 155). 

- — The stability of di alkyl phosphites in aqueous solution and their 
electrical conductivity have been investigated. Hydrolysis of the 
esterB, OH*P(OR) 2 , with alkali or barium hydroxide in solutions 
which are not below 0*05.Y proceeds too rapidly for accurate 
measurement. The hydrolysis of the esters proceeds slowly in 
aqueous solution at 25°; measurements have been made for diethyl 
hydrogen phosphite and dipropyl hydrogen phosphite, for full 
details of which the original paper must be consulted. The velocity 
of hydrolysis is very high at first, then decreases, subsequently 
increases, and finally sinks. 

The dialkyl hydrogen phosphites behave as neutral substances. 
They do not combine with ammonia even when nascent; their 
aqueous solutions are neutral to indicators. The conductivity o: 
the aqueous solutions is small — about ten times that of the water. 
The electrical conductivity of an equimolecular mixture of dipropp 
hydrogen phosphite and silver nitrate is less than the sum of thetf 
conductivities. In the first thirty to forty minutes, no reaction 
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appears to occur; subsequently, the silver salt, OAg-P(OPr}> 
slowly commences to separate, but precipitation is not complete 
JkTd' J e , B1 l Ver salt is stable bene ath the aqueous 
Sy hours. 5 UOt begi “ to for about 

M^wS s ^ 

Vken, Zentr 1918, i) 

are prepared by the neutralisation of nionoalkylphosphorous^cids 
or the hydrolysis of dialkyl hydrogen phosphites, Ian m rih,! 
hydrogen phosphite, Ba[0-P(OEtVOH]/ f orms hygroscopic 
crystalsj it is completely hydrolysed in warn, aqueous^olutiou 
Banom iso propyl hy&rogm phosphite is similar Ferric vrornl. 
hydrogen phosphite obtained by the action of ferric hydroxfde^n 
an excess of the ester in concentrated aqueous solution or by pr " 
cipitation of the solution of the barium salt by ferric chloride^ is 
very sparingly soluble m water. It is very "slowly attacked ’by 
ammonia, rather more rapidly by dilute acids, but is only slowly 
soluble even in fuming hydrochloric acid. Ferric Lpropyl 
hydrogen phosphite resembles the w-propyl salt. The ferric 
tsobutyl and i$«amyl hydrogen phosphites are similarly prepared 
The monomethyl and monoethyl phosphites could not be obtained 
by precipitation. Cuprous dialkyl phosphites,, (OlthP-OCu are 
obtained when cuprous oxide acts on an aqueous solution of excess 
or the ester in closed vessels. The reaction, (ORUM3H + 
tiOH — > (OR) 2 P*OCu + H 2 0, proceeds slowly and is complete in 
five days; simultaneously, the white cuprous salt is slowly oxidised 

• v CUpr - 1C sa ! tj Copper bein £ precipitated. Purification is ■ 
effected by pouring the product into water, when the copper and 
copper oxide sink, the cupric salt passes into solution, and the 
cuprous salt collects on the sides of the vessel. The dry salts are 

T \ 6 ™*r° US of . dieih 7 1 ’ lpropyl, and dmopropyl 

hydrogen phosphites are described. The silver salts of the dialkyl 
phosphites are obtained by the cautious addition of alkali or of a 
solution of a readily hydrolysed salt to an aqueous solution of 
equivalent quantities of silver nitrate and the requisite ester or 
preferably, by treatment^ the solution of the dialkyl phosphite 
ih ammomacal silver nitrate and immediate neutralisation of 
e ammonia with nitric acid. The ester suffers a certain amount 
ot hydroJysis, which is less marked when the second of the above 

waLr 3 i 1 li ad -° pted ‘ The silver Salts are s P arin gIy soluble in 
ater soluble m amraonia and a ] ka i is The [|iethyI and di j 

saJts have been particularly investigated. H. W. 

Este^ 1 ^ 011 ° f Dioxal omalonic Ester and other Acylated 

iq lfi von Auwbrs and Elisabeth Auffenbkbg ( Ber 

tut’ ft 1 .* 1087 i: 1 ! 06 ; Pr pare A " 1917 > ®27). — The discover; 

reallv t ^ call «d ethyl diacetylmalonate,” CAc 2 (CO,Et) 9 , is 
” o e regarded as ethyl ^-acetoxyethylidenemalonate, 
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OAc'CMetC^CO^Et)^ raises the question whether genuine diacyl, 
malonic esters can be obtained at all, and whether they may Q 0 t 
perhaps be present in small quantities in specimens of the isomeric 
esters. In the case of the “ dioxalomalonates,” Scholl and Egerer 
(A., 1913, i, 588) have already considered the two alternatives, 
analogous with the above, and decided on a formula of the true 
diacylmalonate type, thus, (C0 2 K*C0)X(C0 2 K) 0 , and not 

co 2 r-co 3 *c(CO,k):c(co 2 R);. 

Their decision depended chiefly on the facts that the compounds 
in question did not immediately reduce alkaline permanganate 
and gave carbon monoxide on heating, but it is now shown that 
these arguments have no weight and that the optical properties of 
the esters agree with the alternative formula. The refractions and 
dispersions are abnormally high and agree with the enolic struc- 
ture rather than with the inethanetetracarboxylate type. Further- 
more, “ethyl oxalomalonate ” is found by titration to exist to the 
extent of 60% in the enolic form, C0 2 Et*C(0H)!C(C0 2 Et) 2 , 

These results support the opinion, often expressed by Claisen, 
that compounds of the type C(CO*) 4 do not, generally speaking, 
exist, but tend to undergo rearrangement into isomerides in which 
at least one carbonyl group is attached to oxygen. There are 
exceptions to this generalisation, however. Scholl and Egerer'? 
methanetetracarboxylates an$r acetylmethanetricarboxylates have 
optical properties which agree with the type C(CO*) 4 . The latter 
esters are obtained by acelylating the sodiomelhanetricarboxylate?, 
and it appears that compounds of the above type can only be 
obtained from methanetricarboxylates, for if the alternative pro- 
cedure is adopted, namely, acetylation of malonic esters, followed 
by treatment with chloroformic esters, the products aie the enolic 
isomerides, 

With the co-operation of Scholl and Egerer, the optical proper- 
ties of pure specimens of their methanecarboxylates have been 
investigated. Ethyl methanetricarboxylate has b. p. 139°/ 14 nun., 
m, p. 27—29°, D) w IT 091, n„ 1-42628, n n 1*42828, n a 1*43392, *, 
1*43838, at 14*2°, E2, + 0*24, ES n + 0*21 , E2„ - X + 2%, E2 r - X + K 
Ethyl mefchanetetracarboxylate has b. p, 185° /l 8 mm , Dj! 1*1357. 
n 0 1*43300, u D 1*43563, ra 3 1*44085, n v 1*44561, at 17°, E2, 0*36. 
E2 n 0*36, - X 3%, E2 y - 2 a 4%. Dimethyl diethyl methanetetn- 

carboxylate has D* 72 1-1828, n a 1*43098,* n D 1*43327, 1-43891, 

?z y 1*44350, at 17*2 3 , E3„ 0*39, E2 n 0 40, E2^-2 fl 5%, 

Ethyl ace tvlrnethanetricarboxy late, CAc(CO,Et) 3 , bas b. p. 263 n / atm,, 
154°/ll mm., Df 1 1*1277, n, 1*43354, n v 1*43562, n , 1*44158, w. 
1*44638, at 13-1, E2„ 0-37, E2 D 0-35, E2„ - 5%, ES y - X 4% and is 

decomposed by phenylhydrazine and aniline in the cold, phenyls 
hydrazide and acetanilide being deposited. 

These data show that the refraction and dispersion of the tetra 
carboxylates are somewhat abnormal, which might be expected® 
compounds with so many carbonyl groups in close proximity, bu 
the abnormality is by no means of the same order as that reve^ 
by enolic compounds. For example, ethyl $-ethylcarbonattfM 
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it jeiiejnalonate , C0 2 Et*0*OMeIC(C0 2 Et) 2 , the isomeride of ethyl 
^cetylniethanetricarboxylate, which is prepared by the action of 
ethyl chloroformate on “ethyl acetylmalonate ,J in the presence of 
m r ridine, or on the sodium compound of this ester, is a colourless 
(A with b. p. 166°/12 mm., Df* 1 1330, »„ 1*44821, » D 1-45084, 
n 3 1-45835, »; 1-46441, at 13-4°, E2„ 050, ES D 0-51, E 19%. 
E2 r -2^ 19%. Scholl’s ethyl oxalomethanetriearboxylate [ethyl 
^■ketoethane-aoajS-tetracarboxylate], CO v Et*CO ( ’(C0 2 Et) 3 , is likewise 
not unduly abnormal; it has b. p. 201 — 202° /23 mm., D^ 43 11671, 
n, 1-43820, n 0 1*44026, w, 1-44627, at 15-45° E2,, 0-48, E2* 0-46, 
7%. 

For the preparation of ethyl “ oxalomalonate “ and “ dioxalo- 
malonate,” absolutely pure ethyl oxalyl chloride is essential, and 
the authors have found that the best method of preparation is that 
described by Diels and Nawiasky (A., 1904, i, 981). Ethyl “oxalo- 
malonate” exists to the extent of about 61% as the enol. 

C0*Et-C0-CH(C0 2 Et) 2 = CO,Et*C(OH):0(CO. 2 Et),, 
and has D] 5 ' 2 1 *1546. n g 1*44514, n a 144791, n 3 1*45562, n y 1*46229, 
at lo'2°, E2„0*47, E2 D 0*48, E2*-2„ 25%, E^-S* 27%, calculated 
for the enolic modification. Ethyl “ dioxalomalonate ” is in reality 
ethyl fi-ethy loxala toethy lene-aa fi-tricarboxy hie, 

C0 2 Et-CO-0*C(C0 2 Et):0.(COoEt)o, 
and has DV 9 H926, n a 1-45378, « n 1*45665, n, 1 : 46452, n y 1*47138, 
at 14-9°, E2 ff 0-83, E2„ 0-84, E2, - 2„ 27%, E2 y '- X, + 29%, and yields 
carbon monoxide, quantitatively, when heated. J. C. W. 

Action of Hypochlorous Acid on Mesityl Oxide. K. 

Slawinski ( Chnnik PoJxki, 1917, 15, 106 -110; from Chew. 
Zcutr., 1918, i, 915).- -The ketochlorohydrin, 
OH-CMe/CHCl-COMe, 

is obtained as a colourless oil which rapidly becomes red, violet, 
and finally brown with separation of water when a 1% solution 
of sodium hypochlorite is added to mesityl oxide dissolved in acetic 
acid; when 1 gram-mol. of hypochlorous acid is used, only 40% of 
the chlorohydrin is produced, but the yield may be increased to 
60% by employing a 15 — 20% excess of hypochlorous acid. The 
chlorohydrin has b. p. 96 — 98°/32 mm,, DJ| 1*1452, D5 0 1‘1089. It 
i? converted by acetic anhydride into the chloroketone , 
*CMe,:CCl-COMe, 

b p. 55 — 60°/ 20 mm. The ketochlorohy drill dissolves completely 
in 20?i potassium carbonate solution in the course of a few days, 
and the product of the reaction consists almost entirely of the 
CMe. 

Monti, h, a pale yellow oil of unpleasant odour, 

b. p. 54 — 55°/ lo nun., DJ, 5 0*9749. When a 10% aqueous solution 
of the keto-oxide is treated with one drop of hydrochloric acid and 
then neutralised with potassium carbonate, the compound, 
OH*CMe 2 *CH(OH)-COMe, 

ls formed as an oil, b. p. 99 — 100°/12 mm., which reduces Fehling’s 
elution in the cold; it does not give crystalline derivatives with 
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phenylhydrazine or seimcarbazide. The dibenzoyl compound has 
m. p. 112—113°. H. W. 

Preparation o! Alkylselenocarbamides. Chemische Fabrik 
von Heyden (D.R.-P,. 305262; from Ghent . Zentr 1918, i, 976), 
— Alkylselenocarbamides are prepared by the action of hydrogen 
selenide on alkylcyanamides. The substances have a therapeutic 
value in the treatment of cancerous disease, and serve as inter- 
mediate products in the production of the more stable alkyl haloid 
additive compounds. Allylselenocarbamide forms almost colourless 
needles, m. p. 93°. which become superficially red owing to the 
separation of selenium; it unites with bromine and iodine and 
reduces alkaline permanganate. It is very sensitive to air and 
light. The mercury and had salts eliminate selenium. Ethyl 
xehnorarhamidc forms colourless needles, m. p. ca. 125°. 

H. W. 

Preparation of Derivatives of Alkylselenocarbamides. 

Chemische Fabrik von Heyden (D.R.-P., 305263; from Chem. 
Zentr ,, 1918, i, 976). — The alkylselenocarbamides combine readily 
with alkyl haloids to yield compounds in which the selenium is 
more firmly combined than in the parent selenocarbamides; thev 
are more stable towards light and more soluble in water. Their 
composition is probably expressed by the formula 
Alk‘NH'C(NH,):SeI-Alk. 

The compound formed from allylselenocarbamide and ethyl iodide 
forms white leaflets, m. p. about 100°; the iodine is precipitated 
as silver iodide by silver nitrate. The selenium is not precipitated 
as lead or mercury selenide by lead or mercury salts, as in the case 
of allylselenocarbamide. The compound from ethylselenocarb- 
amide and allyl bromide has m. p. 115°. H. W, 

Acetyl Cyanide. Roland Scholl [with Josef Adler] (Momtsk, 
1918, 39 , 240). — Acetyl cyanide is conveniently prepared by boil- 
ing a solution of oximinoaeetone in carbon disulphide with a little 
more than the theoretical quantity of phosphorus pentoxide for 
three-quarters of an hour and then distilling; the yield i? 
approximately 40%. D. F. T. 

Organic Chemical Reagents. I. Dimethylglyoxime, 

Roger Adams and Oliver Kamm (/. Amer . Chem. .S foe., 1918, 40, 
1281 — 1289).- — Methods of manufacturing the less common organic 
chemicals are being thoroughly worked out at the University of 
Illinois, and full details of the processes will be published with tfo 
object of inducing manufacturers to take up the production of tis 
more useful of such reagents. 

The present communication deals with the manufacture ^ 
dimethylglyoxime. This substance can be made by several 
methods, hut the only one that is easily and cheaply adapted for 
large scale production is that of Gandurm (A., 1908, i, 400). T& f 
paper describes (1) the preparation of hydroxylamine sulphate and 
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% ° f amy] ” it r ite ' (3) me %l *%1 ketone, (4) the preparation of 
fa oximino-derivative and (5) of dimethylglyoxime, (8) the puri- 

;Nimett5oxil dlme%,gly0Xime ' < 7 > the -crystallisation 

T he removal of coloured impurities in dimethylglyoxime is 
tfectal by treating its saturated solution in 8% sodium hydroxide 
elution with an excess of concentrated ammonium chloride solu- 

tid^elv Th SS preC 'P. ltate of t dimethylglyoxime is filtered 
mmediately. The process is repeated if necessary,* C. S. 

Action of Magnesium and Zinc on Dichloromethylarsine 

ixRiQUE V. Zafpt (Bull. Soc. chim., 1918, fivl 23 322 3241 — 

,"* he P resencs of anhydrous ether, magnesium does not act on 
iKhloromethylarsme but m the presence of water the two react 
lolently, giving me hylarsine, hydrogen, and methane, methyl- 
.ranide (CH 3 As) f being precipitated and magnesium chloride 
eft in solution. Zinc produces a similar decomposition. W. G. 

Hydrocarbo-bases and a Study of Organic Derivatives 
>1 Mercury mad of Lead. Lauder W. Junks and Louis Werner 
7 ,1 mer Chem. Soc., 1918, 40. 1257— 1275).— Hydrides of 
uelals and organo-metallic compounds react with acids and sum 
ire^ hydrogen ions; for example, (1) NaH 4 - FTX -Ka Y _l TI 
2) Zn(CH s ) ; +2HX= ZnX,, + 2CH,. h W™ y " ia 
eason for classifying these substances as bases, the former may he 
armed hydrogen bases and the latter hydrocarbo-bases. When 
ompaied with aquo-bases (KOH) and ammouo-bases (KNH^ the 
mkmg resemblance in chemical behaviour of these substances 
^Shydrogen ions seems to demand some factor common to 

H i Call Ti,° f d he analot:y ' and the authors endeavour to find 
jus factor in the theory of the electron conception of valency and 
ay s theory of electromers (A.. 1911, i, 431) The most obvious 
xnlanation of the similar reactivity of these various classes of bases 
onld be to consider all groups combined with the metallic atoms 
i these compounds negative in the electronic sense. Whilst the' 
^metallic impounds -^ble aqnobases and ammono-bases 
nd1^L 0the - r re j PeC uf- f 3 ’ for e ? cam P le ' in forming basic salts 
vlrL!, d b g01t ^<r dOIJ r e de “ m P ORltio n in reactions, they and the 
re „T f b 1 SCS j d ' ger from these 111 0, ' e important respect— they 
owe P rf„ r ld^ UO,nR f age, “!'- Th ’ s Property is explained by the 
JllfJrf 7 r n n ea , tlve Mrogen to become positively 
Be Pf lve alky ? rou P 3 ( OT ° ( » carbon atom in them) 
gafcive electrons and to assume positive charges. 

w r r L t h r ’ S k m? wn to diss «iate at about 200° to give 

i>PIies y tliat d o bata f n !b T n 6 dls80cia1ion ’ considered electronically, 

P that one of the alkyl groups functions negatively and the 


•*w positively, Hg + :£-vHg+EtAEt. Such groups should 
ere ore exhibit differences in chemical reactivity, and this i 3 


+ Et\ + Et. Such groups should 
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shown to be the case. Oxidation with permanganate removes only 
one group R-Hg-OH being formed, and mercury dibenzyl, heated 
with glacial acetic acid at 160—170°, yields mercury, toluene, and 
benzyl acetate, together with some dibenzyl. Benzyl mercuriacetate 
under the same conditions gives only mercury and benzyl acetate, 
toluene and dibenzyl not being formed. Similar results are 
obtained with mercury diethyl and mercury diisoamyl, mercury, 
ethane or pentane, and ethyl or isoamyl acetate being obtained. 
Mercury diphenyl and mercury dimethyl give mercury and hydro- 
carbons, the acetate of the phenol or alcohol not being formed. 

Similarly, tetra-alkyl lead compounds react as though three of 
the alkyl groups were negative and the fourth positive. Thus, lead 
tetraethyl heated with glacial acetic acid at 250—260° gave lead 
acetate, ethane (in amount corresponding with three ethyl groups), 
and ethyl acetate. Results of the same kind were obtained with 
lead tetramethyl. C* S. 


Dibromopyranthrone and Attempts to Prepare Benz 
anthrones. Roland Scholl ( Monatsh ., 1918, 39, 231—236).- 
[With W. Nkubergeu. 1 — The substance obtained from pyr- 
anthrone by the action of bromine at 100 ° is a dibrowo- compound. 
C H lOoBfn 

;i fWith Trit s ch . ] — 2 -Iodo-\ -m e.fhifhuiphf hi lent, C n EJ 

pearly leaflets, m. p. 51’5° prepared from l-methvl- 2 -naphthy). 
amine by the di azo-reaction, when heated with finely divided copper 

l 220 260° undergoes conversion into 1 :V -dimethyl-*}:?- 

di naphthyl, CUI, S . colourless needles. m. p- 230°. The correspond- 
in? dibent’/l-i : 2'-dinajdithyl , C,,H*. and d.-p-chhroUnzyl.'..- 
dmavhth >/!, C^H.yCU, obtained by beating bemyl chloride and 
p-cblorobenzvl chloride, respectively, with 2 : 2 -dinaphthyl m tb* 
presence of zinc chloride, were not pure substances. D. r. I. 

2-Methylanthracene. Roland Scholl [with Jos. Leskoj 
(Monatsh , 1918, 39, 237— 238).— 2 -Methylanthracene, 
m p 206—207° can he obtained by the action of hydriodic acid 
and phosphorus on 2 -methvlanthraquinone. V h 

Derivatives of Fulvene. V. Condensation of Indew 
with Ketones. Johannes Thiele and 1 Km Merck 
1918 41 5 257—273. Compare A., 1906, i, 569, 571, 086 , 639 . 
—The reactivity of the methylene group in cyrfopentadiene, unto ■ 
and ftuorene decrease, as the ethylemc linkings of the >m 
become double linkings in a benzene nucleus. It has » lre “7 
shown (loo. cit.) that eyrfopentadiene condenses extraoidu 
easily with ketones, whilst fluorene does not condense at ^ 
the influence of alkaline condensing agents. The be ™' 10 
indene has now been examined. It. condenses east y wi 
in the presence of methyl-alcoholic potassium hydroxid , y ^ 
after boiling for two hours, dimethylbenzfulvene (picraU, 
needles m p. 115-116°, sintering at 102 °), but at the orfyg 
temperature, after a week, a mixture of this and am-dime iy 
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kydroxyisopropylb enzfulvene, C 6 H oH CH, m. p. 

97 — 9S°, Dimethylbenzfulvene ig not reduced by aluminium 
amalgam and moist ether, but is smoothly converted into 3-iso- 

propylindene, ^CH, faintly yellow oil, b. p. about 

230° (decomp.) or 113°/ 15 nun., by sodium and boiling absolute 
alcohol. 

Indene condenses less readily with aromatic ketones than with 
acetone. By prolonged boiling with acetophenone and alcoholic 
sodium ethoxide, it yields co-phenyl-w-methylbenzfulvene, yellow 
crystals, ni. p. 68 — 69°, b. p. 178 — 179°/5 mm., and by similar 
treatment it condenses with henzophenone to give to to -diphenyl* 
henzfulvene (Grignard, A., 1911, i, 193). These two substances 
are reduced by aluminium amalgam and moist ether to 3 -a-phenyl- 

tlhylindene, H MePh )> CH. b. p. 161°/o mm. and 

l96°/lo mm., and 3 -benzhydrylitulene, colourless crystals, in, p: 
113 — 114°, respectively. The colours of the three preceding benz- 
fdvenes conform to expectation; they are less intensely coloured 
han the corresponding fulvenes, and are more intensely coloured 
han the corresponding dibenzfulvenes (fluorene derivatives). 
3'/ioPropylindene condenses smoothly with benzaldehyde and 
.vith anisaldehyde in the presence of 27% methyl-alcoholic 
jotassium hydroxide to form, after about twenty-four hours at the 
jrd inary temperature, l-bensylidene-3-isopropiflindene, 

C H CPr'^Qjj 

?ellow needles, m. p. lOo’S 0 , and the corresponding methn.ry- 
henitflidene compound, yellow crystals, m. p. 81°, respectively. 
According to Thiele and Buhner's theory of the oscillating linking 
(A., 1906, i, 571), the latter of these two compounds ought also 
to be formed by the condensation of 3-p-raethoxybenzylindene and 
acetone, but the product proves to be 3-p ->nethoxyhenzyl-<ov- 

<lim e th yl b en z fulvenc, H ♦OM^)^'^ > faintly 

coloured, felted needles, m. p. 83°. This, like other aliphatic 
fulveues, is not reduced by aluminium amalgam and moist ether, 
but is converted by sodium and boiling absolute alcohol^ into 
pm dhoxyb enz ylisopropylindene, pale yellow oil, b. p. 200°/6 mm., 
whieli is also obtained by reducing l-methoxybenzylidene-3-f’so- 
^opylindene with aluminium amalgam and moist ether. The 
wdensation of benzaldehyde with 3-p-methoxybenzylindene and 
1 anisaldehyde with 3-benzylindene (Thiele and Buhner, loc, tit.) 
as therefore been re-examined, and it is now found that the two 
"actions do not give rise to the same substance under suitable 
editions. When the condensations are effected by the prolonged 
etion of methyl-alcoholic potassium hydroxide at the ordinary 
JIT1 peratiire, same product, 3-benzyl-l-p-methoxybenzylidene- 

a a* 
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indene and p-chlorobenzaldehyde yield S-bemyl-l-p-chloroheniDl 
ideneindene, yellow needles, in. p. 88—89°. The last compound jj 
converted by boiling for eight hours with methyl-alcohol!- i 
potassium hydroxide partly into a mixture, m. p. 79 — 81°, of the 
two isomerides and partly into S-brmzyl’l-p-chlorobensylindent 
colourless needles, m, p. 183 — 184°, which is also produced by 
reducing the benzfulvene with aluminium amalgam and moist 
ether, 

3-p-Methylbenzylindene and p-chlorobenzaldehyde yield 3-p 
inethylbenzyl-l-\)-ckloroben2ylideneindene, large yellow crystal; 
m. p, 95 — 96°, together with a small quantity of a sufatanv 
colourless needles, m. p. 181 — 183°, which is pTobahly 1-p-c/i/orf,. 
benzyl - 3 - p - metjiylb e n zyUndene . 3 -p- Chlorobenzylindene and 

p-tolualdehyde yield a mixture of a colourless substance, m. p. 
182 — 184° (which is shown to be l-jHjhlorobenzyl-3-p-methylbenzv!. 
indene), and a small quantity of a yellow substance, m. p. 91— 92\ 
which appears to be 3--p-methylhenzyl-l-/>-chlorohenzylideneindejif 
in a not quite pure state. C. 8. 

j 

Isomerism of Benzfulvenes and Indenes. H,-M, 
Wuest (Annalen, 1918, 415, 291 — 337. Compare two precedin’ 
abstracts). — With regard to the eight pairs of isomerides described 
by Thiele and Merck and by Bernthsen (foe. rif.), no generalisatbs 
in respect of the stability of one of the two isomerides can bt 
drawn, partly because no conclusions can be made from the iiaturi 
of the groups introduced and partly because the transforraatioi 
from the one isomeride into the other indubitably occurs only in 
two cases and fails entirely only in two other cases. A new «erie 
of benzfulvenes has therefore been examined. 

The simplest case of isomerism is represented by a 3 -substitute 
benzfulvene (formula I) and the isomeric w -substituted 3-metliri 
benzfulvene (formula II). 


CHJt CHR 

i 2 :i 



uh 2 (JH s 

(I.) (II.) 


3 -Methylbrnzfvlrrnf, C c H 4 < c ^j^CH, an unstslA 

faintly yellow, intensely odorous oil, b. p. 102— 104°/11 ^ 
(picrate, yellow needles, m. p. 125 ’5 — 126*5°), is reaou 
obtained by boiling a mixture of 3-methylindene, paraforfl 
aldehyde, absolute alcohol, and 28% inethyl-alcoholic potassifl 
hydroxide for twelve minutes, but in no other case could a 3-$tj 
stituted benzfulvene of type I be obtained, the product bffl 
always the to-substituted 3-methylbenzfulvene of type IT, 
the isomerising action of the alkali used as condensing 
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Thus 3 -benzylindene and paraformaldehyde yield l-benzylidene- 
3 -methylindene (jncrate , pale red needles,* in. p. 90— 91°), 
3 -y-m ethoxy bonzylindene and formaldehyde yield a mixture of 
^-anisylidene-3'inethylmdene and l-^-anhylidtnt-S-ethylindcne, 
C> 16 0, yellow needles, m. p. 100-5— 101 '5° (neither of these is 
changed by boiling for eight hours with methyl -alcoholic potassium 
hydroxide), 3-methylindene and iurfuraldehvde yield, after con- 
densation with methyl-alcoholic potassium hydroxide for forty-two 
hours at the ordinary temperature, l-furfu ryliri ene-Z-met Ju/li ndtne, 
jeep yellow needles, m, p. 77 — 77-5° (this compound, which forms 
l pi crate, dark red needles, m. p. 97 — 98°, is also obtained by boil- 
er 3 -furyImethylindene, paraformaldehyde, absolute alcohol, and 
nethyl-alcoholic potassium hydroxide for a few seconds and cool- 
1(( r rapidly), and 3-methylindene and benzophenone yield tot o-di- 
(tk iit/l-Z-methylbens ftdv ene, yellow crystals, m, p. 120 — 121° 
iterate, pale red needles, m. p. 149-151°), the last condensation 
being effected by boiling with alcoholic potassium ethoxide for 
seventeen hours. The last-mentioned benzfulvene is also obtained 
by boiling a mixture of 3-benzbydrylindene, paraformaldehyde, 
absolute alcohol, and 28% methyl-alcoholic potassium hydroxide 
for one hour. 

The preceding four benzfulvenes of type II are all intensely 
yellow, and are reducible by aluminium amalgam and moist ether; 
the reduction of ww-dipbenyl-3-methylbenzfulveiie proceeds very 
dowly and incompletely, the product being 3 -hen s h ydryl-\ -?net h //! - 

inthne, CH, colourless needles, m. p. 

|162‘5— 163*5°. 

! The groups phenyl, p-anisyi, bcnzhydryl, and furyl in all 
ussible pairs have been systematically introduced into the to- and 
he 3-positions in benzfulvene. The case of the pair phenyl and 
-anisyl has been investigated by Thiele and Merck (Joe. cit.)' } 
oth isomerides are known, 3-benzyl-l-p-anisylideueindene being 
he more stable. Other pairs of isomerides which exhibit trans- 
Drmation are the following: 3-Benzhydrylindene and benzaldehyde 
re condensed by methyl -alcoholic potassium hydroxide, after one 
ay at the ordinary temperature, or after thirty seconds in the 
•oiling solution, yielding 3-be nzhi/drt/l -1-hen z//I id enei mien e , pale 
ellow needles, m. p. 131*5— 132*5°. If the boiling is prolonged 
o five minutes, a difficultly separable mixture of this and its 
'omeride. vm-diphcnyl~Z-hen zylb&n-sftd vene, deep yellow, quadratic 
eaflets, m. p. 130- -130*5°, is obtained. The transformation is 
asily ami completely effected by boiling a mixture of 3-benz- 
ivdrylindene, benzaldehyde, pyridine, and 28% methyl-alcoholic 
lotassium hydroxide for one minute. This method of preparing 
w-diphenyl-3-benzylbenzfulvene is much to be preferred to that 
which 3-benzylindene and benzophenone are condensed by 
Mbyl-alcoholic potassium hydroxide, since in the latter consider - 
khle quantities of benzhydrol are formed, Thiele and Merck (loc. 
p ) prepared 3-benzhydryl-l-p-anisylicleneindene at the ordinary 
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temperature. It is also obtained at the b. p. after thirty second 
but after boiling with alkali for one hour in alcoholic or pyridine 
solution is transformed into mu-diphcnyl-Z-ip-methoxybenzylbev:- 
fulvent] yellow needles, m. p. 127-128°. The preparation of the 
two following pairs of isomerides containing furyl and phenyl or 
w-anisyl groups at first presented great difficulty, on account of the 
extreme ease with which the unstable isomeride is converted into 
the stable one. \-Furfurylidtntindcne (ta-ftirylbemfulvent), 

i^ CH ’ yellow needles ’ ra ' p " 86-86,50 

(morale, red needles, m. p. 103—105°), prepared from indene and 
furfuraldehyde in boiling methyl-alcoholic potassium hydroxide 
(five minutes), is reduced by aluminium amalgam and moist ether 

to 3 -furylmethylindene, almost colour 

less liquid with a pleasant, aromatic odour, b. p. 166 — 168°/15 mm. 
From the last compound and benzaldehyde 3-furyhnethyl-l-ben :yl 
ideneindene, yellow needles, m. p. 93—94*5° (clear at 98°), must 
be obtained merely by shaking with hot methyl-alcoholic potassium 
hydroxide and immediately pouring the mixture into water. If 
the mixture is boiled even for only thirty seconds, the substance 
is transformed into l-furfuryUdene-d-bemylideneindane , 




faintly yellow needles, m. p. 160*5—161°, which by boiling with 
methyl-alcoholic potassium hydroxide for four hours is converted 
into \-furfurylidcne-Z-benzylindene , yellow needles, m. p. 
126 127°; the last substance is obtained directly by the con- 

densation of 3-benzylindene and furfuraldehyde. Using p- am* 
aldehyde in place of benzaldehyde. the following substances are 
obtained by methods similar to the preceding: l-am$ylulm-l 
furylmethylwdeiie, yellow leaflets, m. p. 88-89°, \-armyhdeM-l 
furfurylideneindane, yellow needles, m. p. 150— -150*5 and 

3-n-rnethozybenzyl-l-h<rfurylideneinde7ie, golden-yellow leaflet?. 

m p. 127—128°. The condensation of 3-benzhydryhndene and 
furfuraldehyde by methyl-alcoholic potassium hydroxide, whether 
boiled for three seconds or for one hour, yields 3-benzhydnit-l 
fvrfun/lideneindene , yellow needles, m. p. 170—170 5, w R r 
not changed by alkali even in the presence of pyridine. 
isomeride was not prepared. 

An examination of all the preceding pairs of isomerides ^ 
that in every transformation the double linking shifts, so * 
the partial valencies are balanced as much as possible, and catr 
sequently the more saturated system is formed. In the four cl 
in which the substituents are a methyl group and an naaav 
group, the more saturated system is formed so easily that the n 
unsaturated isomeride is unknown. When the substituen s 
two aromatic groups, a partial balance of the valencies occurs 
both isomerides, and the transformation is rendered more 1 . 

and leads to the formation of the isomeride in which the exoc. 
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double linking is . conjugated with the more strongly unsaturated 
substituent ; this isomeride is therefore the more intensely coloured 
of the pair. 

\Furfurylidene-3-furylhydroxymethylinden e , 


w<S®8Sg£x». 


yellow needles, m. p. 1 14*5 — 115°, obtained by condensing iiidene 
and furfuraldehyde by means of cold methyl -alcoholic potassium 
hydroxide for six hours, is reduced by aluminium amalgam and 
moist ether to 1 : 3 -di furfurylidenei ndane , 


0 H 

^^NvaH-CAOr 21 

faintly yellow needles, m. p. 132-5— 133-5°, which is also obtained 
by boiling for one minute with alcoholic alkali 3-furylmethyl-\~ 
iurfurylideneindene , yellowish-brown needles, m. p. 103 — 104°, pre- 
pared from 3-f urylmethylin den e and furfuraldehyde. 

3-Arylated benzfulvenes containing two aliphatic groups in the 
^positions are quite generally incapable of transformation. 
u-Methyl-u-ethylbenzfulvene, prepared by boiling indene and 
methyl ethyl ketone with alcoholic alkali for five hours, is a faintly 
yellow oil, b. p. 151 — 152°/ 15 mm. (picrate, orange needles, m. p. 
37*5 — 88°, sintering at 85°), which is reduced by sodium and 
absolute alcohol to 3-iso butylindent, a colourless oil, b. p. 
116 — 118°/ 12 mm. The last substance and henzophenone condense 
when boiled for twenty-three hours with pyridine and alcoholic - 
alkali to form iQv-diphenyl'-S-isobutylbenzfulvene, yellow needles 
or stout prisms, m. p. 91 — 92°. S-BenzhydryUw-methybta-ethyl- 
hmfulvene, prepared from 3-henzhydrylindene and methyl ethyl 
ketone and boiling alcoholic alkali (fifteen minutes), is a faintly 
yellow, ' crystalline powder, m. p. 149‘5 — 151°. 3-j’soPropylindene 
and henzophenone yield ta<a-dipJie)?yl-Z-hopropylbenzfidvene, 
yellow, crystalline powder, m. p. 127 — 128°. 3-Benzhydrylindene 
and acetone yield Z-benzhydryl-uxa-dimethylbcnzfidvent , yellow, 
crystalline powder, m. p. 174 — 175°. 

The reduction of 3-benzhydryl-l-benzylideneindene and of 
ow-diphenyl-3-benzylbenzfulvene by aluminium amalgam and 


moist ether leads to the same product, namely, a mixture of a 
t'tbsfance, C^H^, hard crystals, m. p. 130 — 131°, and an isomeric 
mbstan.ce, slender needles, m. p. 137 — 138°, vdiich are the 
two benzylbenzhydrylindenes ; also the reduction of w a> -diphenyl - 
3-?.wbuty!benzfulvene yields a mixture of two isomerides, namely, 
bemhydrylisobutylindene I, colourless needles, m. p. 121 — 123°, 
and benzhydrylisobutylindene II, slender needles, m, p. 94 — 95*5°. 
The latter is obtained from the former by boiling with alcoholic 
alkali for thirty minutes, and also from 3-benzhydryl-o-methyl-w- 
ethylbenzfulvene by reduction with sodium and alcohol. 

The reduction of benzfulvenes in ethereal solution with platinum- 
tlack and hydrogen leads to the formation of indanes. Thus 
■’■benzhydryl-ww-dimethylbenzf ulvene yields 3-& mzhydryl- 1-iso- 
P rr >pyJinda?ie, slender needles, m. p. 1 26*5 — 127*5°, and <o(o-di- 
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phenyl-3-fsobutylbenzfulvene yields l-benzhydryl-3-isobutylindan? ) 
colourless crystals, m. p. 104- 106°. C. S. 

Action o! Sulphur on Organic Compounds. I. Hydro- 
carbons. Lm>\viK Szperl ( C}iemik Polski, 1917, 15, 10 — 18 ; from 
Chem. Zentr 1918, i, 908. Compare following abstracts).-^ 
review of the literature of the subject. H. W. 

Action of Sulphur on Organic Compounds. II. Di- 
phenylmethane and Fluorene. Dibenzyl. Ludwijc Szperl 
and Tadeusz Wiekusz-Kowalski ( Chemik Polski, 1917, 15, 
19—22; from Chem. Zentr., 1918, i, 908 -909. Compare preceding 
abstract). — Contrary to the statement of Kaufmann, the authors 

find that diphenyldipheuylene-ethylene, CPh 2 !C<Q, 6 y*, is the main 

product formed when a mixture of diphenylmethane and fluorene 
is heated with sulphur until hydrogen sulphide ceases to be evolved; 
the substance separates from acetone in needles containing acetone 
of crystallisation, which is lost on exposure to air. It then has 
m. p. 229—229*5°. Tetraphenylethane, tetraphenylethylens, 
tetraphenylene-ethane, and tetraphenylen e-ethylene are simultane- 
ously produced. 

Tetraphenyltkiophen , C 28 II 20 S, m. p. 183 — 184°, is the sole pro 
duct of the action of sulphur on dibenzyl at 260°. H. AY. 


Action of Sulphur on Organic Compounds. III. Benzyl 
Alcohol, Diphenylcarbinol . Tatdwik Szperl and Tadeusz 
AViekusz-Ko aval ski ( Chemik Polski , 1917, 15,23 — 27 ; from Chew. 
Zentr., 1918, i, 909. Compare preceding abstracts).— Visible 
reaction between benzyl alcohol and sulphur commences at about 
180°, water, hydrogen sulphide, and benzaldehyde being evolved. 
The product of the reaction contains, in addition, benzoic acid, 
tetraphenylthiophen, stilbene, and small quantities of needles, 
m. p. 127 — 130°. The main products are tetraphenylthiophen 
and benzoic acid. » 


Diphenylcarbinyl ether. C^H^O, m. p. 108*5 — 109°, together 
with small quantities of benzophenone and possibly traces o: 
diphenylmethane, is produced when diphenylcarbinol is heatei 
with sulphur at 180°, and the action is stopped when water vapoiu 
ceases to be evolved. The formation of the ether is attributed to 
the catalytic action of sulphur on the alcohol. Similarly, benzyl 
alcohol when heated with 01 gram -atom of sulphur gives a 2ft 
yield of dibenzyl ether, b. p. 295 — 298°. It is therefore to be 
assumed that the products isolated from the alcohols are due to the 
action of sulphur on the ethers, and not on the alcohols them- 
caIvpa H. AA, 


Action of Sulphur on Organic Compounds. IV. Dibenzyl 
Ether and Benzhydryl Ether. Ludwik Szperl and Tadeusz 
Wierusz-Kowalski ( Chemik Polski , 1917, 15, 28 — 33; hois 
Chem. Zentr., 1918, i, 909—910. Compare preceding abstracts).'; 
With the object of verifying the hypothesis that the formation ot 
the corresponding ethers from benzyl alcohol and diphenylcaibm 0 - 
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j s to be attributed to the catalytic action of sulphur, and that 
other possible admixtures are without influence, the following ex- 
periments have been performed. Pure benzyl alcohol was heated 
at 180° for several hours alone and with intermittent treatment 
with hydrogen sulphide; the results were negative. Slightly 
impure diphenylcarbinol (prepared from benzaldehyde and phenyl 
magnesium bromide and containing traces of magnesium, chlorine, 
etc.) gave after three hours at 150' — 152° an almost quantitative 
v i e ld of benzhydryl ether, but the change proceeded less rapidly 
with a purer material. ^ 

Benzyl ether, when heated with sulphur below 200°, yielded 
hydrogen sulphide, benzaldehyde, benzoic acid, stilbene, and tetra- 
phenylthiophen. Diphenylcarbinyl ether gave benzophenone and 
tetraphenylethylene. The reactions occurred, therefore, in precisely 
the same manner as with the corresponding alcohols; they may be 
represented by the schemes : 2(PhCH.>).,0 + 2S - 2H 2 S + 

•1C,H-/CH0 + CHPhtCHPh, 2(Ph,CH) : >0 + 3S = 2HJ3 + 2COPh* + 
CPhjCPho. “ H. W. 


Attempted Synthesis of 3 : 4 : 8 : 9 Dihenzopyrene. Richard 

Wejtzekbock (Monatsh., 1918, 39, 307 — 313). — By the synthetic 
method already discovered for pyrene (Weitzenbock, A., 1913, 
i. 259), it should be possible to produce pyrene derivatives con- 
taining condensed hydrocarbon nuclei; the paper records an un- 
finished investigation in this direction. 

] : P-Dimethyl-2 : 2 / *dinaphthyl, prepared by the action of copper 
on 2-iodo-l-inethyInaphthaleue (Scholl, this vol.. i, 484), is accom- 
panied by a substance, G^H^, leaflets, in. p. 314 — 316°; pi era if, 
kick-red needles, m. p. 199 — 201°. When brominated in boiling 
nitrobenzene solution, 1 : V-dimethyl-2 : 2 / -dinaphthyl is converted 
into ] : V-dibramomethyl-2 : 2* -ditw phthyl , needles, m. p. 

200 — 201°, which reacts with aqueous-alcoholic potassium cyanide, 
yielding 2 : ty-dinaphthj/lc.ne-l iV-dmcetanitnle, crystals, m. p. 
264°; this on hydrolysis with alcoholic potassium hydro-side at 150° 
cives 2 : ‘'V-dinaphthjflene-X : V-diacetic acid , 


^OH==CH^_ p /CR==CH\ r , „ 

1 4 NxCH s *C 0 ? H)^ u ^C(CH 2 *CO,B) x 0 4 ’ 

Tom this, by the stages represented by formulae I and II, it should 


'? possible to obtain 3 : 4 : 8 : 9-dibenzopyrene (formula III). 




i. 494 


ABSTRACTS OF CHEMICAL PAPERS. 


In a preliminary investigation with a view to a new pyrene 
synthesis, o-iodophenyldichloropropionic acid, obtained by the 
action of chlorine on a carbon disulphide solution of o-iodocinnamie 
acid, was steam distilled in the presence of excess of sodium 
carbonate, with formation of o -iodostyryl chloride, C ft H 4 l*CHICHCl 
b. p. 151°/24 mm. D. F. T. 


Synthesis of the Isomeric Hydrocarbons 1 : 2 : 5 : 6-Di 
benzanthracene and 3 : 4 : 5 : 6 - Dibenzphenanthrene. 

Richard Weitzenbock and Albert Klingler (Mortals h., 19 ig 
39, 315 — 323. Compare Weitzenbock and Lieb, A., 1912, i, 547)' 
— When healed with o-nitrobenzaldehyde in acetic anhydride solu- 
tion, potassium phenylenediacetate undergoes conversion into 
&-nitrobenzylidene-\yphenylenediacetic acid, 

co 2 h-ch 2 -c 6 h 4 *c(co 2 H):ch*c 6 h 4 *no 2 , 

colourless needles, m. p. 236°, which by further treatment can lie 
made to yield di-o-nitrobenzylidene-p-phenylenediacetic acid 
Na 2 *C 6 H 4 -CH:C(C0 2 H)'C 6 H 4 *C(C0 2 H):CH*C 8 H 4 *N0 2 , pale yellow 
prisms, m. p. 308° (decomp.). This substance on reduction in 
ammoniacal solution with ferrous hydroxide gives di-o-amino- 
benzyUdene-p-phenylenediacetic acid, 

NH 2 *C 6 H 4 'CH:C(C0 2 H)'C fi H 4 -CXC0 2 H):CH-C 6 H 4 *NH 2 , 

yellow needles, m. p. near 276°, which by diazotisation and sub 
sequent treatment with copper powder can be made to yield a mix- 
ture of 1:2:5: 6-dibenzanthracenedicarboxylic acid and 3 : 4 : 5 : 6- 
dibenzphenanthrenedicarboxylic acid; these were not separated, 
the mixture being directly converted by heating under reduced 
pressure into a mixture of the corresponding hydrocarbons, which 
were then separated by crystallisation from acetic acid. The less 
soluble 1:2:5: G-ctibenzanthraccne (formula I) forms silvery leaflet', 
m. p. 262° (pier ate, C^H 1 4 ,2C G H 3 0 7 N 3 , orange needles, m. p. 214 c l, 
gives a red solution with alkaline sodium hyposulphite solution, 
and is oxidisable by potassium dichromate in acetic acid to 
1:2:5 :$-dibenzanthraquinone, orange needles, m. p. 

248 — 249°, whilst the more soluble 3 :4 :5 :G-dibenzphenanthm>t 
(formula II) forms colourless needles, m. p. 145 — 146°. 


,/\ 


\/ ! \/\/\ 


(I.) 


\/ 



(II.) 


D. F T. 


Preparation of Hydrogenated Compounds. Farbentabrikkx 
vorm Friedr. Bayer & Co. (B.R. P., 305347; from Chew . Zrnlr.. 
1918, i, 977). — The process depends on the action of alkali & 
alkaji v eartb metals and alcohols on isocyclic or heterocyclic 
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in the presence of an inert solvent; the alcohol is preferably added 
at the same rate as it is used in the reaction. Thus tetrahydro- 
fl-naphthylamine is formed when a solution of a-naphthylamine in 
alcohol is added to a mixture of solvent naphtha and sodium at a 
temperature above 130°; with a solvent of lower b. p., such as 
toluene, dihydro-a-naphthylamine is obtained. 2-Methylquinoline, 
when hydrogenated at above 130°, yields tetrahydro-2 -methyl- 
quinoline, which gives a characteristic blood-red coloration with 
ferric chloride and potassium ferricyanide. The picrate has m. p. 
153—154°. H. W. 

phenylpropionamidine. Roland Scholl [with E. Bertsch] 
(Monutsh.f 1918, 39, 238- — 240). — Phenylpropionamidine, 
NH!CEt*NHPh, 

m. p. 72 — 73° (Michael and Wing, A., 1886, 148, give 68°), is 
formed when propionitrile is heated with aniline hydrochloride 
in a sealed tube at 170—180° for twelve hours; hydrochloride , 
hvgroscopic; hydrogen oxalate , m. p. 141 — 142°; picrate, m. p. 
152—153°. D. F. T. 

Phenyl and Alkyl Phenyl Esters of Phosphorous Acid. 

T. Milobendzki and K. Szulgin (Chemik Polski, 1917, 15, 
66—75; from Chem. Zentr ., 1918, i, 914 — 915. Compare this vol., 
i, 477, 478, 479). — The action of alcohols on triphenyl phosphite 
leads to replacement of the phenyl groups, but isomerisation occurs 
simultaneously with the formation of phosphinic esters: P(OPh) 3 + 
3PrOH— PPrO(OPr) 2 -i- 3PhOH. Diphenyl esters may be obtained 
by the use of sodium aikyloxides : 

P(OPh) 3 + PrONa = OPr*P(OPh)<j+ 

flci m 

PhONa OH*P(OPh) 2 + C 3 H 7 Cl. 

Triphenyl phosphite, b. p. 235°/18 mm., is obtained in 91% yield 
by the gradual addition of phosphorus trichloride to a mixture of 
phenol and pyridine. It does not react with cold alcohols. Methyl 
alcohol at 225° transforms it completely into dimethyl methyl- 
phosphinate, b. p. 181°/ 754 mm. Dipropyl propylphos phinate 
(formed, together with small quantities of tripropyl phosphite, in 
a similar manner) is a colourless liquid, b. p. 126°/ 18 mm., 
Djf 1*0327, Df 1*0324. Tripropyl phosphite (by action of sodium 
propoxide [4 parts] and triphenyl phosphite [1 part] in benzene 
solution) has b. p, 103°/24 mm., whilst tributyl phosphite has 
b. p. 120°/ 10 mm. The action of sodium propoxide (1 part) on 
triphenyl phosphite (1 part) leads to the formation of propyl 
diphenyl phosphite, b. p. 203 — 204°/ 24 mm., DJ 9 1*1153, 
M149. Butyl diphenyl phosphite has b. p. 198°/12 mm., 
Of 1 ’091 8, Df 1*0917. Propyl diphenyl phosphite is obtained in 
better yield by the gradual addition of diphenylphosphorous 
chloride, P(OPh) s Cl, to a mixture of propyl alcohol and pyridine; 
it is slowly hydrolysed by water or alkalis. 

Diphenyl phosphite, b. p. 218— 2 19°/ 25 mm., is prepared by 
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saturating ice-cold diphenyl propyl phosphite with hydrogen 
chloride (1 mol.). The alkaline solution of the substance gives 
with ferric chloride a precipitate of the composition 
(PhO)(FeO)POH [?]. H. W. 

o-Nitrosophenol. III. Preparation of o-Nitrosophenol as 
a Lecture Experiment [Reagent for Copper J. Oskar Baudisch 
(Ber., 1918, 51 f 1058—1059. Compare A., 1916, i, 33).+A solu- 
tion containing o-nitrosophenol may he quickly prepared as follows: 
a crystal or two of o-nitrophenol is dissolved in a few drops of hot 
acetic acid, cooled, diluted a little, covered with light petroleum, 
and shaken with a trace of zinc dust. The aqueous layer becomes 
pink owing to the formation of the zinc salt of o-nitrosophenol. 
but the free reagent is chiefly contained in the supernatant, green 
layer. If this solutiou is shaken with a trace of a copper salt, the 
petroleum becomes colourless and the aqueous layer deep red. This 
test for copper is said to be more sensitive than the ferrocyanide 
reaction. J. C. W. 

Preparation of Picramic Acid. Grete Egkubu (/. Biol. 
Chem. } 1918, 35, 565 — 566). — Finely powdered picric acid 
(20 grams) is dissolved in 300 c.c. of alcohol, and 125 c,c. «f 
ammonia (0‘880) are added. After cooling to 30°, hydrogen 
sulphide is passed in rapidly, so that the temperature rises to 
50 — 55° in fifteen minutes. The flask is then cooled in ice, while 
the stream of hydrogen sulphide is maintained for forty-five 
minutes. Crystals of ammonium picramate are deposited, and are 
collected and decomposed by the addition of 60 c.c. of acetic acid 
(1 part of glacial acid to 4 parts of water). After vigorous 
stirring, the picramic acid is collected, washed with a little water, 
and recrystallised from boiling water. Yield, 75 to 80% of the 
theoretical. H. W. B. 

Preparation of Derivatives of p-AminophenoI. Society of 
Chemical Industry in Basle (Brit. Pat. 116920, 1917 ; A., 1901. 
i, 533). — p-Aminopkenyl allyl ether (Spiegel & Sabbath) it 
poisonous, But its acyl derivatives are not poisonous in therapeutir 
doses, and possess narcotic, sedative, and anti-neuralgic properl let. 
jU-Acetylaminophenyl allyl ether forms lustrous leaflets, in, ]>■ 
94°, readily soluble in alcohol, ether, and acetone, and somewhat 
readily so in hot water. The hctyl derivative forms lustrous lea fiet?, 
in. p. 87°, readily soluble in alcohol, ether, and benzene, and some- 
what readily so in hot water;, the iso rolnt/J derivative forw> 
small, lustrous needles, m, p. 95°, and the a-h rommzoi'fibn/l deriv- 
ative lustrous leaflets, m. p. 131°. A. 8. 

Compounds of p Phenetidine. L. R butter (Schweiz. Apolh- 
Zeit., 1917, 55, 692; from Chem. Zentr 1918, i, 825— 826). -Di- 
p-phenetylthiocarbainide, lead carbonate, alcohol, and aqueous 
potassium cyanate reacting first in the cold and then at 45° Yield 
the nitrile, OEt-C 0 H. 1 -NH*C(CN):N-C (i H 4 -OEt, yellow crystal* 
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m. p. 104°, which is converted into a mb stance, C 18 H 21 0 2 N s S, 
yellow prisms, m. p. 124°, by shaking with yellow ammonium 
sulphide for three days, and finally warming at 30 — 35°, and into 
a substance, Cj a H 2 20 3 N 3 Cl, whitish -yellow crystals, m. p. 220°, by 
dissolution in concentrated hydrochloric acid on the water-bath. 

C. S. 

preparation of Guaiacol. Ernst H. Zollinger and Hermann 
Rohling (D.R.-P., 305281; from Chon, Zentr 1918, i, 977). — A 
weak base such as sodium carbonate or sodium hydrogen 
carbonate is gradually added to a mixture of catechol with the 
alkali or alkali earth salts of methylsulphuric acid in the presence 
of veratrole as diluent at 100 -^80°; the yield is more than 85% 
of that theoretically possible. H. VV. 

Polyhydric Mercaptans ol the Benzene Series. VI. 
Homologous Dithiolbenzenes. J. Pollan and B. Schadler 
(J lonatsh., 1918, 39 , 129 — 148. Compare Poliak and others, A., 
1915, i, 529; 1914, i, 39; 1910, i, 734; 1909, i, 791).— By treatment 
with fuming sulphuric acid, 7 / 7 ,-xyleue was converted into a mixture 
of disulphonic acids, from which by the action of phosphorus penta- 
chloride a mixture of the corresponding ?/i-xylene-2 : 4-disulphonyl 
chloride and v/t-xylene-2 : 5-disulphonyl chloride was obtained 
(compare Pfannenstill, A., 1892, 1340). The crystalline 2:4-di- 
sulphonyl chloride on reduction with tin and hydrochloric acid 
gives 2 A-tTithiol-m-xi/lciie, C (i H 2 Mc 2 (SH)o, leaflets, m. p. 123- 125° 
[acetyl derivative, C n H 2 Me.,(SAc).,, leaflets, in. p. 76 - 5- -79°), which 
reacts with chloroacetie acid and ethyl chloroforniate respectively 
in alkaline solution, yielding m-rylene-2 : i-dithiolacet/c acid , 
C c HoMe 3 (S a CH 2 *C0 2 H) Sl colourless, stellar aggregates, m. p. 
185 — 189°, and 2 ‘A’diethi/fthiorarbonato-m-.n/lenr, 
C«H s Mft,(S*C0 2 Bt) s> ' 

long needles, m. p. 61 — 63°, and is converted by aqueous hydrogen 
peroxide into a substance , (C ( .H 2 Me. 2 S.>) ft , needles, m. p. 252 — 255°; 
with picryl chloride, the mercaptan reacts, producing 2:4 -dipicryl- 
ihiol-m-xylent , C c H._,Me 2 [S-C 0 H j ,(NO.,). J |, 2 , orange-coloured needles 
with 1C 6 H c , m. p. 2~58-^259'5°. Treatment with methyl sulphate 
in the presence of alkali converts the mercaptan into 2 :4 -dimethyl- 
thiol-m-xylene, CftH^Me^SMe),, needles, in. p. 83 — 84'5°, which 
reacts with chlorine, yielding a substance , C^H^SoCl^ and with 
bromine in chloroform solution, giving an additive compound, 
C ri H 2 Me 2 (SMe) 2 Br 2l deep red needles, decomp, 99 — 102°; this 
regenerates the parent dimethylthiolxylene when shaken in 
chloroform solution with aqueous sodium hydrogen sulphite. 
Oxidation with aqueous potassium permanganate converts the 
dimethylthiolxylene into the dind phone, C R H,Me 9 (SO. ? MeV,, 
needles, m. p. 187 — 188°. 

In a similar manner, the isomeric, oily ???,-xylene-2 : 5-disulphonyl 
chloride can be reduced to an oily 2 : 5-dithiol-m-TyIen e , b. p. 
142 144°/9 mm., which reacts with chloroacetie acid in alkaline 
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solution, giving xti-xylene-2 : 0-dit hiolacelic acid, stellar aggregates, 
m. p. 158 — 161°, and with picryl chloride forming 2:5 -dipicryl 
thiol-m- xylene, crystals, m. p. 211 — 213°. The 2:5 -dimethyl-thiol- 
m -xylene, b. p. 167 — 169°/14 mm., obtained by mefchylation with 
methyl sulphate, undergoes substitution when treated in chloro- 
form solution with bromine, yielding a bromo- derivative, 
C 6 HBrMe.>(SMe) 2 , 

crystalline scales, m. p. 122—123°. The unexpected greater ease 
of bromination of this dimethylthiolxylene as compared with its 
2 : 4-isomeride led to a doubt as to whether the relative structures 
of these substances are really as assumed above (compare Zincke and 
Kruger, A., 1913, i, 44), but an attempt to decide this matter by 
heating the 2.:4-disulphonyl chloride with thionyl chloride in the 
hope of replacing the -S0 2 C1 groups by chlorine atoms was un- 
successful, the product being a substance, C 8 II<AC1,, crystalline 
scales, m’ p. 76—77°, possibly 2 :4-dichloro-m-phthaloyl chloride. 
A somewhat similar reaction to this was observed between l:3-di- 
methoxvbenzene-4 : 6-disulphonyl chloride and thionyl chloride at 

170° the product being a substance, C s H„0 ; >Clj. needles, m. p. 
95—98°, possibly of the structure C«H 2 Ch(0-CH 2 Cl) 2 (compare 
Meyer, A., 1916, i, 134). 

2'.§nynitUd-V-xyle.ne, b. p. 145*5°/11’5 mm. (dme.etyl deriv- 
ative needles, m. n . 79*5 — 82*5°; y-xylene-% : S-ditkiotecetic add 
derivative, needles, m. p. 170*5—174-5°; dipicryl derivative, yellow, 
crystalline solid, m. p. 251—255°; dimethyl derivative, needles, 

m >p , 92 94°), is obtainable from p-xylene through the disulphonyl 

chloride. ®* ^ 

Polyhydric Mercaptans of the Benzene Series. VII. 
Substituted Thiolbenzenes. J. Pollak, Luzie vox Fiedler, and 
Heinrich Roth (Monatsh., 1918, 39. 179—200. Compare Pollak 
and Schadler, preceding abstract).— The effect of the introduction 
of a methyl group on the m. p. of the polyhydric mercaptans is 
rather irregular; thus 1 : 3-dithiolbenzene and 2 : 4-dithiol-m-xylene 
have m. 25° and 121° respectively (loc. tit.), whereas the sub- 
stitution of a methyl group into the nucleus of trithiolbenzene 
causes a small depression of the m. p. Further compounds were 
therefore preparer! with the view of investigating the influence ol 
such substitution more widely, but no general regularities were 
observed either with the m.p/s or b.p.’s. 

l-Ethylbenzene-Z : 4-duulphonic acid ( barium salt, crystalline 
with 2jHoO), obtained by the action of fuming sulphuric acid on 
benzene, was converted into the corresponding acid . chloride. 
C 6 H 3 Et(S0 2 Cl) 2 , by the action of phosphorus pentachloride on its 
sodium salt at 140 — 150°; the corresponding ethylbenzene^'^ 
disulphonarndde , C c H 3 Et(S0 2 -NH ? ) ? , m. p. 186—190°, was obtained 
from the chloride by the action of warm aqueous ammonia. u 
reduction with tin and hydrochloric acid, the acid chloride is con 
verted into 2 : i-dithiol-\-e.thylbenzene, C fi H s Et(SH) 2 > an oil, ■ V- 
150 — 152°/18 — 20 mm,, which reacts with alkaline methyl sulpha «, 
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yielding 2 -A-dimethylthiol-l-etkylbenzene, C fl H 8 Et(SMe) 2 , a pale 
yellow oil, b. p. 171 — 173°/14 mm., whilst with ethyl chloro- 
jonnate and methyl chloroformate in the presence of alkali the 
products are colourless 2:4- diethylthiocarbonato-l-ethylbenzene, 
C fi H 3 Et(S*C0 2 Et) 2 , b. p. 224 — 226°/ 14 mm., and the correspond- 
ing 2:±’methyMithiocarbonato-\-ethyl benzene , C 6 H s Et,(S'CO l) Me) 2> 
a colourless oil, b. p. 217—220°/ 18 mm., respectively; the dithiol 
compound also reacts with chloroacetic acid in the presence of 
alkali and with picryl chloride, yielding, respectively, 1-ethyl- 
hcnzene-2 : 4rdithiolacetic acid , CgH^Et^S'CHo'CO^H),, colourless 
crystals, m. p. 137 — 140°, and 2 i^-di pier ylthiol-\- ethylbenzene, 
r ( ;H s Et[S'C 6 H 2 (N0 2 )3] 2 , yellow needles, m. p. 197*5 — 199° ; when 
heated with sodium acetate and acetic anhydride, the dithiol com- 
pound is converted into the diacetyl derivative, C! 6 H 8 Et(SAc) 2 , b. p; 
218 — 220°/ 18 mm., and in the* presence of alcoholic ammonia is 
oxidised by concentrated hydrogen peroxide with formation of a 
mhtance, (C^H^EfcS,)^ Nitric acid in the cold converts 2;4-di- 
methylthiol-1 -ethylbenzene into h-nitro-l : \-dimethylthiol-\-etkyl- 
henzene, N0 2 *C 6 H 2 Et(SMe) 2 , yellow, silky needles, m. p. 117 — 118°, 
whereas fuming nitric acid effects an oxidation to a monosnlph- 
GJride of the last product, N0.2 , C 6 H 2 Et(SMe)*SMe0, yellow, silky 
needles, m. p. 119-5 — 120*5°. 

In a similar manner to the preceding, l-ethylbenzene-4-sulphonyl 
chloride was made to yield 4 -thiol-\- ethylbenzene, Cf-H^Et'SH, 
b. p. 91 — 93°/12 — 13 mm. ( acetyl derivative, *C 6 H 4 Et*SAc, h. p. 
136*5 — 140°/ 13 — 14 mm.), which in alkaline solution reacts with 
chloroacetic acid, giving \-ethylbenzene-4-thiolacetic acid , 
C c H 4 Et*S-CH 2 *C0 2 H, colourless, silky needles, m. p. 61 — 67°, and 
in alcoholic solution with picryl chloride, forming 4 -picrylthiol-l- 
ethylbenzene, C n H 4 Et*S'C (i H;,(NO ; ,) 3 , deep yellow, silky needles, 
m.p. 113*5— 116°. 

By treating phenol with fuming sulphuric acid, a mixture of 
^.dphonic acids can he obtained which, on conversion into the 
corresponding sodium or potassium salts and heating with phos- 
phorus pentachloride at 140 — 150°, yields a more soluble (in ether) 
^-chlorobenzene-1 :3-dmdphonyl chloride , C fi H,,d(S0 9 Cl) ? , needles, 
m. p. 87 — 88°, and a less soluble %cklordbenzene-\ :3 :5-£*7- 
oilphonyl chloride, C e H 2 Cl(S 0 2 Cl) a , pale yellow needles, m. p. 
170 — 171°. The former product on reduction with tin and hydro- 
chloric acid gives i-chloro-l : Z-dithiolbenzene , C 6 H 8 C1(SH)», a pale 
Yellow liquid, b. p. 145 — 146°/13 — 14 mm. ( acetyl derivative, 
C’-H 3 C1 (SAc)<>, b. p. 214 — 21 7°/ 19 mm; picryl derivative, 
tlp,H 3 Cl[S*C fi H 2 (NO. <; ). i ] 2 , golden-yellow platelets, m. p. 201 — 204°; 
dimethyl derivative, C 6 H 8 Cl(SMe) 2 , pale yellow 7 oil, b. p. 
177— 1 7 9° / 1 8 mm.; 4-chlorobenzenc-l : Z-dithiol acetic acid, 
C R H 3 Cl(S*CHvC0 2 H) 2 . 

dlky needles, m. p. 159 — 160°; the reaction with ethyl chloro- 
^^rhonate followed an unusual course, the product under normal 
^auditions consisting of i-chloro-Z(\)-thid-\(V)-rdhylthiocarbonato- 
SH’CgHjCI • S • CChEt, b. p. 204°/ 18 mm., the completely 
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substituted A-chl oro-1 • o-di ethylt hiocar b ona tob enzea e , 

C 6 H s C 1 ( S * CO t) 2 , 

needles, m. p. 48 — 49°, being obtained only with the use of an 
excess of ethyl cblorocarbonate. The reduction of 2-chlorobenzene- 
1:3: 5-trisulphonyl chloride gave 2-chloro-l ■ 3 : 5-trithiofbenzenr, 
C fi H 2 Ci(SH)i, yellow crystals, m. p. 64 — 67°; methyl derivative, 
CcH 2 Cl(SMe) :H / needles, m. p. 92—94°; 2-chlorobenzene-l :3:5- 
trithmlacetir acid , C r ,H 2 Cl ( S • CHo * CO.JT ) .< , colourless needles, in. p, 

199—200°. ’ D. F. T. 

Energetic Oxidation of Cholesterol by Nitric Acid. Adolf 
Windaus (ZriUch. phyaiol. Ghem., 1918, 102, 160 — 165). — The 
following compounds have been recognised among the products of 
the oxidation of cholesterol by nitric acid: dinitroisopropane and 
acetic, succinic, methylsuccinic, and a-methylglutaric acids. 
Acetone, hydroxy /wbutyric acid, methyl v’sohexyl ketone, and 
octane have previously been obtained, and the author points out 
that all these substances may he regarded as derived from an ho- 
octyl side-chain in cholesterol. On this assumption, cholesterol may 
be represented by the formula 

CHMe'CH 2 -CH 2 

CH.'OH CH*CH-CH 2 -CH Me-[CH,] s -CIIMe 2 . 

CHj-OH CH'tJU-CH, 

ch„-ch(oh)'CH-oh:6h 

H. W. B. 

[Preparation of /? Diethylamino-a-phenylpropyl Benzoate 
and /8-Ethylamino a phenylpropyl Benzoate.] Nagayoshi 
Nagai (Brit. Fat. 117486, 1917).— The preparation of two new 
bases possessing local anaesthetic properties from /J-amino-a-phenvi- 
propanol (“mydriat-in,” Jap. Fat. 27056) is described. Mydriatin 
is converted into a mixture of its mono- and di-ethyl derivatives by 
treatment with an ethyl haloid, and the ethyl derivatives are dis- 
solved in ether and benzoylated. The ethereal solution of the 
benzoyl compounds is shaken with dilute hydrochloric acid, and 
the aqueous and ethereal layers are separated. From the aqueous 
layer by evaporation under diminished pressure, fi-diethylannfw-a- 
phenylpropyl benzoate ( ,c alloc ain S”), NEt^’CHMe’CIIPh'OBz. h 
obtained as hydrochloride in the form of a colourless, transparent 
vitreous mass. The ethereal solution contains A-benzoyl ethyi- 
mydriatin. It is evaporated, the residue heated with 30% hydro- 
chloric acid, diluted, filtered, shaken with ether, and the separates 
aqueous layer filtered and evaporated, whereon fs-ethulamivo- 0 ’ 
phenylpropyl benzoate hydrochloride ( a allocain A"), 
NHEt : CHMe-CHPh*OBz,HCl, 

separates in flat needles. It is stated that benzoic esters of monoj 
and di-alkyl or mono- and di-aryl derivatives of mydriatim bug 
benzoic esters of aminophenyl alcohols homologous to mydua 
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and of their alkyl or aryl derivatives, all possess more or less 
marked anaesthetic properties. A. S. 

Coloured Acid Additive Products of Unsaturated Ketones. 

Fritz Straus [with Hugo Blankenhorn] (Annalen, 1918, 415, 
232 — ^256). — Mylo has shown (A., 1912, i, 4) that the acetals of 
aldehydes react with phosphorus pentachloride, thionyl chloride, 
etc., an alkyloxy-group being replaced by a chlorine atom. It is 
bow shown that the acetals of certain unsaturated ketones in 
benzene solution react with hydrogen chloride or, better, phos- 
phorus pentachloride (1 mol.) in the same way; the products are 
isolated in the form of the yellow or orange-red complex compound 
ivith phosphorus pentachloride or mercuric chloride. Thus the 
icetal of phenyl cinnamylidene methyl ketone in benzene solution is 
treated with phosphorus pentachloride (1 mol.) dissolved in the 
;ame solvent, and to the cooled, clear, faintly coloured solution is 
added drop by drop, with complete exclusion of moisture, a solution 
of mercuric chloride in dry ether, whereby the additive compound. 
CHPh:€H*CH:CH»CPhCl*OMe,IIgCl 2 , m. p. about 110° 
(decomp.), is precipitated as a red oil, which rapidly solidifies and 
becomes crystalline. In a similar way, the acetal of phenyl styryl 
ketone, CHPh*CH*CPh(OMe) 2 , colourless needles, m. p. 46 — 46'5°, 
yields the sttbsfanee, CHPh*.CH*CPhCl*OMe,HgCU, yellow crystals, 
m. p. about 100° (decomp.), the acetal of pp'-dimethoxybenzo- 
phenone, colourless needles, in. p. 107- 108°; yields the zub- 
<t(ince, OMe*Cd(C 6 H 4 ’OMe) 2 ,HgCU, yellow, apparently amorphous 
powder, and the acetal of benzophenone yields the subxtanrr, 
2CPhdCl *OMe,5HgCl 2 , almost colourless needles. These substances 
ire converted into the original ketones by hydroxylic solvents, into 
the original acetals by alcoholic sodium methoxide, and evolve 
methyl chloride when heated. 

The hearing of the preceding substances on the constitution of 
the coloured acid additive compounds of the ketones is discussed. 

The following substances are described : p-c.hloro phenyl p -meth- 
1 * 9*1 yryl ketone, OMe*C c H 4 *CH:CH-CO-C (i H 4 Cl, yellow needles, 
m. p. 121 — 122°, prepared from anisaldehydc and p-chloroaceto- 
phenone in aqueous alcohol containing about 0‘5% of sodium hydr- 
oxide; p -anisyl p -chlorosti/ryl ketone, pale vellow crystals, m. p. 
130-131°; p -anisyl p- rhlorociiinami/fiflencntcthyl ketone., yellow 
needles, m. p. 140°; p-chl nr o phenyl p-methoryeinnamyUdeve- 
wcthtfl ketone, golden-yellow needles, in. p. 156°; and p -chlorodi- 
<f 9 r fd ketone, pale yellow needles, m. p. 134°. O. S. 

The Quinonoid Oxidation Product of Methylene-di- 

Tnaphthol. Moritz Kohn and Alfoxs Ostersbtzer (Monatsh., 
1918. 39. 299 — 306). — The yellow quinonoid oxidation product of 
methylcnedi-0-naphthol was regarded bv Abel (A., 1893, i, 172) 

having the peroxide structure, C ]0 H c <^^>C 10 H 6 , but the 
’■1'iinonoid formula, CH<p^ 4 c ^>C:CH'OH<^ I . , cm> CH . w 
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now proposed This structure is in accordance with the formation of • 
a phenylhydrazone , C*H 3 l ON 2 . orang^red needles m. p . 

153 X56° onlv the orthoquinonoid carbonyl group reacting with 

the usual reagents for ketonic substances ; the phenylhydrazone on 
reduction with zinc and alcoholic acetic acid yields 3. M yrfr*. 
derivative, C* 7 HooON 2 , a colourless powder, m. p. 133^-136 ; this 
derivative is^ probably a hydrazocompound, whilst the parent 
phenylhydrazone is of azo-structure. With magnesium methyl 
iodide, the quinonoid compound reacts, forming i substance, 

C,>,H ]S 0 2 , probably CH<[}^^ Mp( 0 H) >C:cH-CH< j - ; " ) , ( '^>CH 
needles, m. p. 135—145°, and with magnesium phenyl bromide an 
analogous derivative. CoyHooOo, probably 

CH< CH-CPh(OH) >CH :CH ' CH< C(> 6 h >GH ’ 
prisms, m. p. 130—170°, is obtained. Methyl sulphate converts 
methyienedi -J^naphthol into the dimethyl ether, C^H^Oo, leaflets, 
m. p. 144-147°. D F - T - 

cis-<ranc 9 . -Isomerism in the Terpene Series. Addition of 
Hvpochlorous Acid to Terpineol. K. Slawinbki (Cheml 
Pdski 1917, 15, 97—105; from Chem . Zentr., 1918, l, 920 -921). 
—Terpineol dissolved in acetic acid was treated with sodium hypo- 
chlorite solution ( 1 %); the product could he separated by frac- 
tional crystallisation into two portions: ( 1 ) m. p. 114— 115 , b. 

162 165°/15 mm., and ( 2 ) m. p. 60 — 80 , b. p. 12j loo , both 

of which consisted of the chlorohydrin of menthane- 1 : 2 : 8 -W. 
The crude substance was treated with potassium hydroxide (-••«) 
and the product separated into a liquid and a solid portion (m. }j. 

H 3 118*5°). The former, on distillation, yielded small quantities 

of pinol and pinol hydrate (annexed formula), which could only 
be derived from the czs-chlorohydrm of 
menthane-1 : 2 : 8 -triol. From the fraction. 

CH 2 CH ^ p 175 — 180°/ 13 mm, it was found: 

CH‘CMe 0 *O / CMe*OH possible to isolate cis-menthane-l L:2:8- 
i 2 i triol, m. p. 118—118-5°. The -chlorohydrin 

CHj CH 2 0 f meil thanetriol of in. p. 114 — 115° yieldeif 

almost exclusively pinol hydrate w 
treated with potassium hydroxide ( 20 %), so that the chlorine atom 
must bo attached to the carbon atom in position 6 . Xrow i u 
mixture of chlorohydrins, m. p. 60—80°, only small amoun s 
the menthanetriol, m. p. 116-117-5°, could be plated ™ 
glycerol compound is therefore formed from the chlorohydrin 
lower m. p. 

Constituents of Resins. H Constituents of S^atraGum 

Benzoin. Hass Lieb and Alois Zinke (Monatsh., 1918, da, -« ■ 

—Unlike Siamese gum benzoin, Sumatra gum benzoin di.. 
completely in hot dilute aqueous sodium hydroxide; the , 
solution, on boiling, deposits the sodium salt of W- - 
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a- P- 12 88°, probably of the composition 

! s H 4 A- The mother liquors on the addition of a little ether 
eposit the sodium salt (needles with 4H,0) of d -iumaresinol, 
'sftAA 0 * m. p. 298 299°, [aft + 51*60° (methyl ether, 
rystals, m.- p. 215—216°; ethyl ether, needles, m. p. 207—208°), 
someric with siaresinol (this vol., i, 398). The benzoresinol of 
,udy (A., 1893, i, 480, 666) was probably a mixture of d-suraa- 
esinol with /-benzoresinol. D. F. T 


Vulcanisation without Sulphur by Ostromyslenski's 
flethod. E. Bonschoten (Kolloid Zeitsck , 1918 , 23 , [i], 2o— 31 ). 
-Nitrobenzene and m-dinitrobenzene alone have little vulcanising 
tction oil rubber, and such organic accelerators as p-nitrosodi- 
nethylaniline have no effect. Metallic oxides, however, act as 
rtrong catalysts, particularly lead oxide, which was used for all 

I ie experiments recorded. The rate of vulcanisation by m-dinitro- 
enzene depends on the sample of rubber used, and is increased by 
icreasing the amount of catalyst or by increasing the temperature 
ithin the limits studied, 137—157°. The optimum time of heat- 
ig varies as the other factors are varied, but if it is exceeded, the 
hysical properties of the product deteriorate. Samples of rubber 
uloanised with dinitrobenzene rapidly deteriorate, and white 
rystals of unchanged dinitrobenzene make their appearance on 
ie surface. 

The viscosity of benzene solutions of rubber is increased by addi- 
oii of dinitrobenzene in the dark, particularly at high tempera- 
ires, but in the light the viscosity rapidly falls off. The opinion 
expressed that the vulcanising action of such substances as 
dinitrobenzene is due to acceleration of polymerisation of the 
ibler. Sulphur acts in the same manner, but at the same time 
iters into combination with the rubber. 

When rubber is heated with such inorganic oxidising agents as 
)tassium permanganate, persulphate, dichromate, chlorate, *nitr ate, 
’senic acid, bleaching powder, or manganese dioxide, incipient 
iilcanisation sets in, but the product is still soluble in benzene 
ter long standing. [See also ,7. Sac. Chem . hut., 665a.] 

E. H. R. 

Scoparin, J. Herzjg and Gertrud Tiring (Monatsh., 1918, 39, 
>3— 267). — Goldschmiedt and von Hemmelmayr (A., 1893, 
601; 1894, i, 542) have shown that scoparin, obtained from 
purtnim $copa?'ivm, contains a methoxyl group and six hydroxyl 
idicles, and attributed to the substance the formula 
\ Vas ft> u nd possible to alkylate only one hydroxyl radicle. By 
5m ? diazomethane, however, it is possible to obtain a dimethyl 
SfT^-o ( tr ^ met hyhioTScoparvi) , C ?4 H 2S 0 12 , yellow crystals, m. p. 

, — -r65° (decomp.), and a trimethyl derivative (tetramcthylnox- 
yellow {crystals, in. p. 220 — 238°. together 
[ “ 311 amorphous substance. With methyl iodide and silver 
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it is possible to convert scoparin into a crystallite , Jr ,„. 

WOW. m. .P; * 

sequent resolidification and m. p. 229—233 . the composition d 
these substances, as also that of acetylscoparm renders _.t probabl, 
that the molecular formula of scoparm is not CLH»0„, b« 
C 22 H ffi O u (compare also Stenhouse, Annaltn, 1851, 7 , ^ ^ 

Synthesis of Alcohols in the Thiophen Series. V. Taonis 
and V. Coudeho ( Bull . Soc. chm., 1918 [iv], 23. 326-328).- 
Magnesium thienyl iodide reacts with ketones, giving th,opli e51t 
alcohols of which the following have been prepared. 

DiphenyUhien-vlcarhind, HO-CPlyC/H^, which apparent!; 
condenses with aniline hydrochloride, giving a compound, colour 

}m P )*ffiitkie» V harbind, H0-CP1.(C,H,S) ? , ». !'• 90°. Wit! 
benail, a compound P^£gjj^ A]> 

m. p. 56°, was obtained . ” ' fi 

Eserine (Physostigmine) . J. Herzig and Hans Lieb UdomlA 

lql o 39 o 85 292).- The ordinary method for the determinate 

of imino-methyl in eserine gives a result indicating the presence o 
two such groups, whereas the compound obtained after the renter, 
of two methyl radicles, when examined by the -micro-method shor 
the presence of a third methvl group (Herzig and Meyer, this ml 
383; Straus, A., 1914, i, 78; 1915. i, 448); eseroline when « 

amined by the micro-method, also gives results almost tw,« 
Zh for imino-methyl as by the macro-method (Straus, A.. 1 
f 4481. This difference appears to be due to the larger property 
0 ’f hvdriodic acid used in the micro-method, and if in the »w 
method only 0-1 gram of eserine is taken to 20 c.c. of hydni 
acid the result agrees with the presence of three immo-tneth 
groups. The reason of this peculiarity of eserine is at present » 
derided although the possibility that the third and re. 
radicle is an ethvl group, and not- a methyl, receive some 
from the behaviour of eserine when earned by K»pal a. 
Buhn’s method for methyl determination (A., 1914, h. 49 1. t 
ii, 154). 

The Alkaloids of the Calabar Bean ^ 11 . Degradatin 
bv successive Iodomethylations o! the Nuclei of Ese 
and Geneserine. Max Poeosovsk, and Michel % 

So c. chim ., 1918. [iv]. 23 , 335-356. Compare A.. 191 j. • 8-1- 

-Eserethole metbiodide (loc. at.), when decomposed in an 
solution with sodium carbonate, yields emretWwef^. y 
m. P. 80°. r«] n +10°, which gives a hydnoMe, m. * |<|ftr 
hydrochloride, and a imcocUonde. m p. 193 It . __ n . p 

base and gives a quaternary methwdtde, m. P. W0 • I b ^ 
which when decomposed with aqueous potassium hvdtox , 
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rimethylamine and a new base, etheserolme , C ia H l 2 N*OEt, an 
giving an oily frromo-derivat-ive and a crystalline nitro- 

lerivative. 

With methyl iodide, geneserine gives three compounds, one of 
fhich, m. P* 215° (loc. c it.), previously described as a methiodide, 

5 really $ -geneserine met June hydriodide , from which the free base 
s obtained as an uncrystallisable syrup, giving a methiodide, m. p. 
[60° (decomp.), [a] D -15°. This methiodide is also one of the 
products of iodomethylation of geneserine, and when decomposed 
l) V alkalis yields methylarnine and ty-geneserdenemetkine 
irthiodide, m. p. 261°. The hydriodirle, in. p. 215°, described 
above, when saponified by alkalis, yields \j/-geite$erolrnemethine, 
m> p. 171°, [a] D -46°, giving a hydriodide , m. p. 234°. With 
ethyl toluenesulphonate, it yields ty-yen tse ret h oJ < m* thine, and on 
acetylation gives acetylgeneserolenemethine, of which the meth- 
imlide has m. p. 175°. The methiodides of ^-geneserinemethine or 
kl^eneserolenemethine when treated with sodium hydroxide yield 
*ieMserohne, HO-C^ON, m. p. 215°. 

Eserine methiodide is converted by the action of hydrogen per- 
;icle into ^-geneserinemethine, and, similarly, eserethole yields 
ytnmrethoUmethine, giving a hydriodide, in. p. 212 °, and a 
rthiodide, m. p. 130—140°. W. G. 

The Alkaloids of the Calabar Bean. VIII. Hydrogena- 
onin the Eserine, Geneserine, and tA-Geneserine Series. 

[ax Polonovski (Bull. Soe. chim 1918, [iv], 23, 356 — 361). — 
serine and a number of its derivatives, when reduced by zinc 
nd hydrochloric acid, yield dihydro-derivatives, the following 
eing described. 

Neither dihydroe terin-e nor its salts crystallise readily, but a 
imite, m. p. 100 °, was obtained. 

Dihydroeserohne, mi. p. 140°, gave a pi crate and a zincochloride, 
i.p.’ 194°, [a^-95 0 . 

Dihydroesere find e, an oil, gave a zincochloride , in. p, 252°. 

Dili i/d roe serctholemethi ne, } an oil, gave a zincochloride, m. p. 
4*2°. and a methiodide, m. p, 127°. 

Geneserine and its derivatives on reduction gave, first, the corre- 
pcnding eserine derivatives, and then their dihydro-derivatives. 
Eserine methiodide when reduced by zinc and hydrochloric acid 
3 alcoholic solution gave dihydroeserinemethine , m. p. 125°, 
i] D + 11 °, which gave a zincochloride, m. p. 160°, and a methiodide. 
-seroline methiodide similarly gave dihydroeserolin emethine, m. p. 
28-129°. ‘ W. G. 

Dihydrophenazine and Dihydroacridine. Rolaxd Scholl 
with W. Neuberger] ( MonaUh ., 1918, 39, 238).— Dihydro- 
‘beiiazifte and dihydroacridine are formed when phenazine and 
•cndine, respectively, in hot alcoholic solution arc gradually- intro- 
luced into an aqueous-alcoholic alkaline solution of sodium hypo- 
alphite. D. F. T. 
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Tetramethyl -3:3' diaminodiphenylmethane . Ru* 41) 

Scholl [with Jos. Lenko] (Monal&h., 1918, 39, 236 237). — 
heated with methyl iodide and methyl alcohol at 140— qgoc 
3 : 3 ^-diaminodiphenylmethane is converted into the niethiodidt ) 
C H N I 2 needles, m. p. 165°, of tetramethyl-S : & -diaminodi 
■phenylmetha C ]7 H M N 2 , the oily, free base being obtainable b; 
heating the methiodide with soda-lime in an atmosphere of hydrogen 
or with concentrated aqueous ammonia in a sealed tube at! 


180 — 190 °. 


D. F. T. 


Hydrazino acids. I. August Darapsky (/. pr. , Qhem., 1917, 
[ii], 96 , 251 — 327).- — 1 This communication opens with a general 
review of the subject and a theoretical discussion of the new 
results, which are grouped under three headings. 

I. Reduction of the Hydrazone Of Pyruvic Acid and the 
Hydrazone and Azine of Phenylglyoxylic Acid, pp. 273-2S0 
[with Moreshwar Prabhakar].— The hydrazine salt of pyruvic 
acid hydrazone, NH^N.CMe'CCXH,! 1 ^^ (Curtius and Lang, A., 
1891, 452), is reduced by means of sodium amalgam, the product 
is evaporated to dryness with hydrochloric acid, and then esterihed. 
when the hydrochloride of ethyl a-hydraz inopropiona 1 1 , 

C0 2 Et‘CHMe*N 2 H 3 ,HCl, 

is obtained iu white leaflets, m. p. 108 — 110° (decomp.). T his i? 
identified by conversion into the free acid and its benzylidene com- 
pound (Traube and Longinescu, A., 1896, i, 340; Thiele and Bailey. 
A., 1899, i, 169). 

Phenylglyoxylic acid, which is conveniently prepared by oxidising 
mandelic acid with alkaline permanganate, reacts with alcoholic 
hydrazine hydrate to give the hydrazine salt of phenylglyoxylic 
hydrazone, NHo-N:CPh*CO.,H,N 2 II 4 , which crystallises in Ion® 
needles, m. p. 160—161°, and yields hydrazinophenylacetic acid; 
on reduction with sodium amalgam (see below). The salt ak 
changes into the azine of phenylglyoxylic acid, N 2 (*.CPh»COoE 
(Bouveault, A., 1898, i, 585), when mixed with hydrochloric am 
and the same product may be obtained by warming phenylglyoxylic 
acid with hydrazine sulphate solution. The azine yields hydros 
phenylacetic acid, N 2 H 2 (CHPh*C(XH) 2 , m. p. 160-161°, on reduc 
tion with sodium amalgam, and this gives an ethyl ester, slender 
needles, m. p. 88 — 89° . 

II. Action of Hydrazine Hydrate on Bromoacetic, g-Brow 

PROPIONTC, a-BROMoisOVALERTC, BrOMOMALONIC, AND BrOMOPHEXR- 

acetic Acids, pp. 280—300 [with Moreshwar Prabhakar].— Be 
hydrochlorides of ethyl hydrazinoacetate (Traube and Hoffa, A.. 
1898, i, 235) and ethyl a hydrazinopropionate (above) may be pre- 
pared by boiling together alcoholic solutions of hydrazine hycrae 
and the corresponding bromo-acids, and then saturating the tm* 
tures with hydrogen chloride, a Hydra zin oisoval eric acid, 
N 2 H 3 *CHPr>*C0 2 H, 

separates in sparingly soluble leaflets, m. p. 230 — 235° (decowp! 
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when hydrazine hydrate and abromo^ovaleric acid are boiled 
together in alcohol; it forms a benzylidene compound, in. p. 121°, 
and a diacetyl derivative, m. p. 205°. Bromomalonic acid gives 
the dihydrazine salt of hydrazimdimalonic acid, 
NH 2 *N[CH(C0 2 H) 2 ,N 2 HJ 2 , 

in long, pale yellow needles, in. p. 209° (decomp.). Bromophenyl- 
acetic acid (from mandelic acid and hydrobromic' acid) yields 
hydrazinophenyla.cetic acid , N 2 H s *CHPlrCCX>H (above), in white 
leaflets, m. p. *189 — 190° (decomp.). This forms a benzylidene 
ompound, m. p. 150°, a salicylidene compound, m. p. 153 — 154°, 
ml a dibenzoyl derivative, m. p. 169*5 — 170°. It is oxidised by 
erric chloride to benzaldazine and hydrazine chloride, and is con-* 
erted into chloro- and bronio-phenylacetic acids by means of the 
lalogens, and into mandelic acid by means of nitrous acid. The 
th/l ester is an insoluble, yellow oil, which forms a hydrochloride , 
n, p. 138° (decomp.), a hydrobromide , rn. p, 142*5°, and a mlicyl ~ 
dine compound, slender, pale yellow needles, m. p. 107°, and 
■eacts with chlorine to give ethyl ehlorophenylacetate. The 
, ethyl ester also yields a hydrochloride, m. p. 148 — 148'5°. The 
salts of the esters react with potassium cyanate to give esters of 
'arbamylhydrazino phenyl acetic acid, NH 2 *CO*N (NH 2 )*CHPh*C(XR. 
The ethyl ester has m. p. 102*5 — 103°, and forms a hydrochloride . , 
in. p. 153°, and salicylidene compound, m. p. 149*5°. The methyl 
ester has m. p. 141°. The hydrochloride of the ethyl ester also 
reacts with sodium nitrite to form ethyl nit ros'ohydrazi no phenyl- 
iicetate, NH 2 *N(N0)*CHPh‘C0 2 Et, in silky needles, m. p. 59°, 
which gives the violet coloration with ferric chloride typical of 
nitrosohydrazines. This ester reacts with a further quantity of 
nitrous acid to give ethyl phenyldiazoacetate and then ethyl 
jnandelate, decomposes at 110° into nitrous oxide and ethyl phenyl- 
glycine, and changes into ethyl triazophenylacetate, 
N 3 -CHPh-C0 2 Et 

(Forster and Muller, T., 1910, 97, 138), when distilled with 10% 
sulphuric acid. 

III. Action of Hydrazine Hydrate on a- and /3-Bromo-j 8- 
3ENyLPROPiONic Acid, pp. 301 — 327 [with Herbert Berger]. — 
Bromo-jS-phenylpropionic acid is obtained as follows : ethyl 
enzylmalonate (Leuchs, A., 1911, i, 602) is hydrolysed by shaking 

■ with an excess of potassium hydroxide (5 mols.), the free acid 

■ then brominated in ethereal solution, and the bromobenzyl- 
lalonic acid is heated at 125 — 130°. The acid is converted into 
■hydrazino-0-phenyl propionic acid, NH 2 *NH*CH(CH 2 Ph)‘C0 2 H, 
7 means' of alcoholic hydrazine hydrate, and the product agrees 
dh Traube and Longinescu's description (loc, cit.). It forms a 
ydrochloride , benzylidene and salicylidene compounds (ibid.), a 
kretyl derivative, transparent tablets, m. p. 190 — 191°, a 
benzoyl derivative, rhombic needles, m. p. 190 — 192°, and it 
wets with sodium nitrite and dilute sulphuric acid to give 
■tydroxy-$-phenylpropionic acid (Fischer and Zemplen, A., 1910, 

' It also reactg with alcoholic hydrogen haloids to give the 
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hydrochloride (leaflets, in. p. 125°) and hydrobromide (snow-white 
leaflets, m. p. 123 — 125°) of the ethyl ester, this being a yefl 01¥ 
oil, which changes when kept or heated (125°/ 14 mm.) into ethy] 
/■bphenylpropionate. The hydrobromide yields ethyl a-bromo-^. 
phenyl pro pinnate, b. p. 169°/ 14 — 15 mm., when treated with 
bromine in hydrobromic acid solution, whilst the hydrochloride may 
be converted into the p -niirobenzylidene compound, 
NO 2 'C 0 H 4 , CH:N*NH , CH(CII 2 Ph)*CO»Et ) 
yellow rhoinbohedra, m. p. 87°, ethyl a-se micai%az ido- &-ph em/ 
■propionate, NH 2 *C0-NH-NH-CH(CH>h)-C0 2 Et, needles, m /p' 
147° (by means of potassium eyanate), and ethyl a-vitroaohydwc'n uy 
•fa-phenyl propionate , NH 2 ’N(N0)*CH(CHoPh)*CO 2 Et, pale yellow, 
silky needles, m. p. 61° (by means of a concentrated solution of 
sodium nitrite). The nitroso-ester is decomposed by heat 
(115 — 120°) into nitrous oxide and the ethyl ester of phenv). 
alanine, whilst on warming with dilute sulphuric acid it yield 
the ethyl ester (b. p. 154°/14 mm.) of a-azido-&- phenylpropioni 
acid , CHoPh*CHN s *CO.>H, this crystallising in large tablets, m. p 
24—27°, and forming an ammonium and a silver salt. 

/3-Bromo-j8-phenylpropionic acid (from cinnamic acid ant 
hydrogen bromide) reacts in quite another way with hydrazin 
hydrate. The product has the expected formula, but it is iusolub!i 
in alkalis and may be hydrolysed by hydrochloric acid. It is, it 
f act. /9-/( \fd rot y-j 3-phenyl propionh ydrazule, 

OH*CHPh*CH,’CO*NH*NHo, 

which crystallises in slender needles, m. p. 158°, and it is accom- 
panied by some stvrene and cinnamic acid. The hydrazide may 
also be prepared by the action of hydrazine hydrate on ethvl 
3-hydroxy-0-phenylpropionate (Findlay and Hickmans, T. f 1909. 
95, 1009), It forms a benzylident compound, glistening leaflets, 
m. p. 179°, and reacts with nitrous acid to give the azide, 
OH'CHPh*CH>*CO*N 8 , 

a pale yellow oil. which changes into &-hy droxy-f$- phenyl pro piw- 
anilide , m. p. 160°, when mixed with aniline. 

It is mentioned that an alcoholic solution of hydrogen brotnil?' 
can be obtained most readily by passing a current of dry hydro?e»j 
through warm bromine, then over platinised asbestos heated bv *J 
small flame, next through a tube containing red phosphorus, ami 
finally into the alcohol. J. C. \V. 

The Methylation o! Proteins. J. Herzig and Karl Law 
steiner (Monatsh., 1918, 39, 269—284. Compare A., 1914] 
i, 753). — In the earlier investigation, it was shown that for variotisj 
proteins the action of diazomethane gives products containing >' 
fairly uniform percentage of methyl radicle, as indicated bv the 
figures 3*68 — 4 '86% of methoxyl group and 3*72— O'34°o 
methyl attached to nitrogen ; silk fibroin alone was exceptional ^ 
product from this containing 2*79% of methoxyl and 4 93 % of 
iminomethyl, even after repeated methylation. Wool, after M 
submitted repeatedly to the action of diazoia§thane, contains 5'^ 
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methoxyl and 6*28% of imino-methyl. In a sim ilar examination 
0 f the alcohol-soluble proteins from grain, it was found that the 
jein of maize is rather resistant to diazomethane, giving after 
several treatments a product containing 4' 17% of methoxyl and 
only 2 '9% of imino-methyl; gliadin from wheat is more reactive, 
and gives a product containing 7*06% of methoxyl and 2 56% of 
imino-methyl. Non-coagulated serum-albumin from the horse gives 
results similar to those obtained with the coagulated product (i loc . 
c*h). 

[With F. Zippeker and M. Quittner.]— A similar examination 
was made of the effect on proteins of a ten-hour treatment with a 
boiling 1% solution of hydrogen chloride in methyl alcohol; the 
products gave the following analytical results: silk fibroin, 1 4% 
of methoxyl, imino-methyl proportion almost identical with that 
of the original substance; wool, 3*80% of methoxyl, 1*49% of imino- 
methyl. With zein, and particularly with gliadin, the hydrogen 
chloride causes considerable hydrolysis, a similar result being also 
obtained in the treatment of Witte’s peptone. The product from 
zein contains 5 '47 — 6*18% of methoxyl, but the imino-methyl con- 
tent is almost unaltered. With gliadin, a large proportion passes 
into solution, the undissolved residue, as well as the portion of the 
dissolved material precipitable by ether, containing approximately 
7% of methoxyl ; it is probable that the extent of the hydrolytic 
effect of the methyl-alcoholic acid is greater than these figures 
indicate, because the resulting glutamic acid is remarkably resistant 
to esterification by this reagent. It is also probable that to some 
extent esterification products formed in the earlier stages of the 
treatment undergo subsequent hydrolysis by the action of water 
resulting from the interaction of the hydrogen chloride and methyl 
alcohol. The product of the reaction between zein or gliadin and 
methyl-alcoholic hydrogen chloride on treatment with diazom ethane 
undergoes a marked increase in methoxyl content, which, however, 
is probably due in part to the presence of phenolic groups. 

D. F. T. 

Legumin in Peas. Olof Hammarsten [Zeitsch. 'physiol. Chem., 
1918, 102, 85 — 104).— The legumin prepared from peas by extrac- 
tion with salt solution and subsequent removal of the salt by 
dialysis (Osborne, A., 1896, i, 715) is soluble in dilute salt solutions, 
and thus differs from the insoluble legumin obtained from peas by 
extraction with water or dilute alkali, followed by precipitation 
with dilute acetic acid (Ritthausen, J. pr. Chem. } 1.868, 103), 
The author proposes to designate the former as cr-legumin and 
the latter as 6 -legumin. &-Legumin appears to be an acid meta- 
protein. ot-Legumin ^also forms a compound with acid, which, 
however, is not b -legumin, because the latter swells in water, giving 
a viscid, non-filterable solution, whereas the acid compound of 
<Hegumin does not swell in water, but gives a limpid, milky 
stQulsion which filters readily, yielding an opalescent filtrate, 
vther slight different! in the properties of a- and 6-legumins are 
Vol. cxiv. i. 6 6 
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described, which indicate that ft-legumin is not formed f VflJi] 
rt-legumin by the action of acid, alkali, or water, but is a distil 
protein. H. W, B, 

Haemoglobin, Bilirubin, and Urobilinogen. W. c 6J 

Graaff (Gkem. Weekblad, 1918, 15. 1032—1045, 1059— 10?!),, 
A summary of the literature of the subject. A. J. \\ 

Influence of Electrolytes on the Osmotic Pressure $ 
Gelatin Solutions. Jacques Loeb ( J . Biol. Chem ., 1918, 35 1 
497 — 508. Compare this vol., i, 413). — The osmotic pressures^ 
solutions of gelatin which has been treated with acids, bases, anj 
salts by the author's method {foe. e/t.) are affected by the pre- 
liminary treatment which the gelatin has received in exactly tfo 
same way as the other properties so far examined, namely, Well 
ing, viscosity, and resistance to precipitation by alcohol. Ifo 
measurements were carried out by Lillie's method (A., 1907, ii, 847 j 
and the results demonstrate that gelatin treated with neutral salts 
and bases with univalent cation and acids with univalent anins 
has a greater osmotic pressure when dissolved in water than a solu- 
tion of untreated gelatin, whilst salts and bases with bivalent 
cation and acids with bivalent anion do not produce any effect # 
the gelatin, H. W. B. 

Action of Chymosin and Pepsin. V. Action of tit 
Enzymes on Legumin from Peas. Olof Hamm aretes (jfejfjdi 
physiol. Chem., 1918, 102, 105 — 147. Compare this vol., i. 459i. 
— Chymosin acts on other proteins besides caseinogen, form®: 
albumoses. Acid- and alkali-legumin are hydrolysed by chymosk 
in neutral solutions or in the presence of so little acid that anr 
pepsin present would exert no, or but very little, hydrolytic actim 
The results are considered by the author to support- the theory tk 
assigns a separate identity to chymosin and pepsin. H. W. B 

New Salts of 1 : 1 Dimethylarsepedine, Enrique V. 7m 
and Juan L. Landaburu {Bull. Soc. ehim ., 1918, [ivl. 21 
324—326. Compare A., 1916, i, 575, 683).— The salts were H 
pared by neutralising a solution of 1 : 1 -dimethylarsepedine hd; 
oxide (loe. cii ., i, 575) in the presence of phenolphthalein with til 
requisite acid, the solution being evaporated to dryne« m 
sulphuric acid and sodium hydroxide. 

1 :1~ Dimethyl arse pedine me t lw c hi or id ( b ,CH 2 <^^ 

has m. p. 237° (decomp.); the methohromide, .m, p. 277—2® 
(decomp.). 

1:1 -Dimethyl arse pedine sulphate has m.> p. 232° (decomp.) ; ^ 
nitrate , m. p. 260° (decomp.); the hydrogen enrhorrit 
C 8 H 16 As,UC 0 3 , m. p. 156 — 157° (decomp.), W. G. 
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Physiological Chemistry. 

The Haldane- Headers on Method r. .. 

Tension ol Alveolar Carbon Dioxide and the tl Wi tmS ***1 
Oxygen on the Stimulability ol the RespimoS Centres 

Motoi Yamada (Block tm. Zeitsch 1913 89 97 i 7 \ _? tres * 

i-alve is described and figured for use with n . ew 

< r'Tirr & r‘« 

>vas found that when the amount of mrhn» a; j 1 , n 

— <■» z 

? s was mixed with pure oxygen than when mixed with ai, Hence 
ixygen has a favourable influence on the breathing centre No 

ciiQ 09 qao\ Tiies . AN {"we Hem. Zeitsch.. 

m, w, dd»-d49).-There is a marked diminution of the 
epiratory metabolism of dogs after intravenous injection of 
tropine, which effect can he antagonised by the simuCeou 
iqecteon of pilocarpine. The increased gaseous metabolism pro 
seed by pilocarpine can be diminished by atropine, and the 
nmmshed gaseous me abobsm pro<luced by the latter alkaloid can 
e increased by the subsequent injection of the former. The com 
ut of the blood in carbon dioxide is diminished by injection of 
repine. The diminished output of carbon dioxide priluced by 
rlfm V t , P T e - al " a< ?- v “entioned, is due, therefore, not to 

“-rS*S2r sas by the but ‘vr-’ ■ 

^e^^Conf^o^he 6 

f'*" 1918 89, 135— —155). — The increased secretory actiyTtytf 
creased* me? h"r S pr °j ,lce ^ hy pilocarpine is accompanied by an 
icedat ,f etab0hs , m of ener gy (about 10%). There is also pro- 
50 d hntk e tljne , an mcreas ed carbon dioxide content in the 
»d both venous and arterial. There is no evidence, however 
creased secretion ’ of carbon dioxide by the blood. 

S. B. S. 

dster Ag |. 1Utinati « n 01 Red Blood Corpuscles and the Hoi- 

|_*mi Se ^ es, 1 W ‘ ]lAUSM1 ( Biochtrm . Zeitsch., 1918, 89, 
tont. h— flood corpuscles, suspended in a large amount of 
ill amount 10 ? ° f readll - v a ffg lutin ate oil addition of a 

,ut this nb° f a “ tj ° ° 4 ? of sodium chlorideis sufficient tobring 

Lr r P 'r i «“' The amons - iu their activity as regard^ 
gglutmative effect, follow the order of the Hofmeister series, 

6 6 2 
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and this indicates that some hydrophil colloid plays a part in main- 
taining the stability of a suspension of the corpuscles. S. B, S. 

The Action of Chlorates on the Blood of Man and certain 
Animals. Egbert Caesar (Biockem. Zeitsch., 1918, 89 r 1 — 26).-. 
Details are given as to the concentrations in which potassium 
chlorate exerts an injurious action on the blood, giving rise to the 
formation of inethsemoglobiu. The general conclusion is drawn 
that potassium chlorate can act toxically when taken per os, and 
that it should not be used indiscriminately in tooth-powders and 
analogous preparations. The astringent action of aluminium 
chlorate is due to the aluminium ion. A detailed criticism is given 
of a commercial preparation of chlorates known as Mallebreiivs 

S. B. S.’ 

Clinical Value of Freezing-point Determinations. Friiz 
Eigenberger (Zeitsch. physiol, Chtm 1918, 102, 166 — 175).- 
The addition of urea, dextrose, or sodium chloride to a colloidal 
solution of gelatin, starch, or blood-serum produces scarcely airc 
lowering of the freezing point, measured by Beckmann’s method. 
When an acid or an alkali is added, a considerable depression mav 
be observed, but it does not equal the calculated value. The 
author draws the conclusion that the determination of the freez- 
ing point of a pathological serum is not likely to furnish auv 
valuable clinical information. H, \Y. B. ’ 

The Influence of Oxygen on Metabolism. I. Exper: 
meats on Meal-worms. TohbiGkn Gaarper ( Biochem . Zeitsch 
1918, 89 , 48 — 93). — The metabolism of the Tenebrio chrysalis i 
independent of the oxygen tension of the atmosphere as long a 
the oxygen tension of the tissues is positive. As the oxygen tensic! 
of the atmosphere sinks, the gradient between the oxygen t-endo: 
of the tissues and the atmosphere remains constant, until the forme 
tension becomes zero. With further diminution of the tension o' 
the oxygen of the atmosphere beyond this point, the gradient oi 
oxygen tension between the tissue and atmosphere sinks, and th 
oxygen ' consumption of the chrysalis diminishes. Numerous 
numerical data are given in support of these statements, and th 
experiments were carried out by means of a modified micro- 
respirator of Krogh, If the chrysalis is allowed to remain in 
atmosphere so poor in oxygen that the metabolism is sub -nornali 
certain anaerobic processes take place. On removing the ammi 
to an atmosphere of normal oxygen content, the metabolism remit!: 
for some time sub-normal; it then increases and becomes greate 
than normal, and this is apparently due to the destruction of 
ducts formed during the anaerobic conditions, S. B. S. 

The Influence of Oxygen Tension on Metabolism. H 
Experiments with Carp. Torbjorjt Gaarder [Biockem. Zeitw- 
1918, 89 , 94 — 125). — An apparatus is figured and described !* 
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passing "water with known oxygen content through the gills of fish 
aQ< j estimating the consumption. It is found that there is a 
Ye iy slow increase in oxygen consumption with increasing tension 
0 f the oxygen dissolved in water. The increase is so small that 
the conclusion is drawn that the changes in oxygen tension in 
rater which take place normally are without any appreciable effect 
, n the metabolism. There is a linear relationship between oxygen 
. oDSU mption and the oxygen tension of the water passing the gills, 
hat is, the oxygen consumption is in accordance with laws govern- 
ncr the absorption of gases by a liquid, and the increase of the 
xmsumption can he explained by assuming that the oxygen dis- 
solved physically in the blood is utilised. S. B. S. 

Metabolism of Glycine given Intravenously at Constant 

pates. Julian B. Lewis (J. Biol. Chem 1918, 35 1 567 — 576).— 
Glycine can be injected intravenously into a dog at the rate of 
02 gram per kilo, of body weight per hour without causing the 
appearance of the amino-acid in the urine. The nitrogen is sub- 
sequently excreted at a slower rate in the form of urea. 

1 H. W. B. 

Significance of Gly collie Acid, Glyoxal, Glycollaldehyde, 
and Aminoacetaldehyde in Intermediary Metabolism. 

‘Tsidob Greenwald ( J . Biol Chem ., 1918, 35, 461 — 472). — The 
dheutaneous injection of glycollaldehyde and aminoacetaldehyde 
into phloridzinised dogs is followed in each case by an increased 
?!imination of dextrose; similar injections of glyoxal or glycollic 
wid do not intensify the glycosuria. These results favour the 
new that glycine and dextrose are interchangeable in the organism 
in the following manner: glycine -- aminoacetaldehyde ~ 
Elvccllaldehyde ^ dextrose. H. W. B. 

Nuclein Metabolism, V. Destruction of the Purine 
ting by Bacteria in the Human Intestine. S. J. Thannhauser 

ud G-. Dorfmuller ( ZeiUch . physiol. Chem 1918, 102, 148 — 159. 
lompare this vol., i, 47).' — After twenty days 7 incubation of 
dpDosine, guanosine, or inosine with a culture of bacteria from 
he human intestine, from 60 to 100% of the nitrogen in the 
ncleoside is found to have been converted into ammonia. These 
esults are in harmony with and explain the observation that the 
'urines in ingested nucleic acid are not quantitatively excreted in 
he form of uric acid, but to a certain extent undergo degradation 
b. the body and are eliminated as urea (doubtless through the 
rtermediate formation of ammonia by the action of the intestinal 
icteria). H. W. B. 

Fat soluble Vitamine. I. H. Steenbock, P. W, Boutwell, 

ri Hazel E. Kent (. 7 . Biol Chem., 1918, 35, 517--526).-- 
xperiments on rats are described, the results of which indicate 
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that the fat-soluble vitamine in butter-fat is destroyed by heating 
the butter-fat at 100° for four hours, H. W. B, 8 

The Changes of Condition in Tissue Colloids Associated 
with the Healing of Wounds. W. von Gaza {Kolloid Zeitsck. 
1918, 23, [i], 1 — 11). — A discussion of the healing of wounds in 
the light of modern conceptions of colloid chemistry. E, H. R, 

Indicators in Animal Tissues. W. J. Crozikr (J. 
Ghent., 1918, 35, 455 — 460. Compare A., 1916, ii, 337).— The 
hydrozoan V della r della, L., contains a blue pigment which gives 
an orange extract with 70% alcohol. It is made bright orange by 
alkalis and decolorised by acids. 

Two sponges, “ A” and “ B,” members of the Aylysimdie, have 
yielded coloured aqueous extracts; one is turned bright yellow In- 
acids and blue to purple by alkalis; the other is a crimson-eoloui'et 1 
extract, turned violet by acids and yellow by alkalis. 

The anterior portion of the oesophagus of the large holothmiai 
Stichopus moebiiy Semp., contains a reddish-purple echiiiochroim 
which is not readily extracted from the tissue. Alkalis intensify 
the colour; acids change it to bright orange. 

By comparing the colour of the natural tissue with the extracted 
figment, it is possible to draw some conclusions regarding the 
degree of acidity or alkalinity of the tissue cells. The tissues oi 
marine animals are in general more acid than the surroundin'.; 
sea-water, the hydrogen-ion concentration varying between 
— 6 0 and p a — 7'6, and increasing when death ensue? k 
p n =:5 to 6. Higher alkalinity in the protoplasmic juices of young, 
rapidly growing individuals has never been observed in these pig- 
mented animals, the normal - reaction of the cells concerned being 
acid rather than alkaline. H. W. B. 

The Phosphorus in Organic Combination in Human 
Urine. Observation in Acute Yellow Atrophy of the Liver. 

Joh. Feicl ( Bioehem . Zeitsch., 1918, 89, 126 — 134), — Chiefly i 
review of the literature and of methods. S. B. 8. ; 


The Biochemical Behaviour of Aminomethyl Hydrogen 
Sulphite. E. Salkowski ( Bioehem . Zeitsch 1918, 89, 178—1!% 
--Aminomethyl hydrogen sulphite, NHo’ClL/O'SOAl {Reiuldn*. 
Dehuel, and Lahhavdt, A., 1905, i, 261), yields formaldehyde ii 
the distillate when an aqueous solution is distilled, and also, bat 
very slowly, when it is kept in water at ordinary temperature 
Experiments with urine and meat indicate that it is of little val«’ 
as an antiseptic. No formaldehyde could be detected in the unit 
after administration of the acid to a rabbit. When administered 
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The Photolytic and Photodynamic Action of an a Furo- 
^-diazole. P. R. Kogrl (Biochem. Zeitsch. , 1918, 89, 204—210). 
—The substance employed was j8-naphthoxadiazole-4-su I phonic 
ac id, which undergoes change on exposure to light. The photo- 
dynamic effects were demonstrated on the protozoon Colpidium 
colpoda. S. B. S. 

Physiological Action of Hydroatophan. Julius Pohl 
(Zeitsch. J. txper. Path. Tker ., 1917, 19. 198—204; from Chern. 
Zent-r., 1918, i, 929).— Experiments on the frog show that the 
action of the atophan molecule on the heart is completely altered 
by hydrogenation and is replaced by a spinal and peripheral excita- 
1 ion. Toxicity towaids warm-blooded animals is characterised by 
increased excitability of the spinal reflexes. H. w. 

The Influence of Temperature on the Strength of Action 
and Surface Activity of Narcotics. Rudolf Unger {Biochem, 
ZriUch ' , 1918, 89 , 238 278). — The influence of changes of 
temperature on narcotic activity of various substances, such as 
chloral hydrate, salicylamide, benzamide, monoacetin, and ethyl 
alcohol, was investigated, the subjects of experiment used being 
tadpoles, the fish Leu ci sc us, and the sciatic nerve of fro^s. In 
some cases, increase of temperature increased, and in others it 
diminished narcotic activity. These changes could not always, 
however, be correlated with changes in the distribution of the 
narcotic between oil and water, as would follow from the Overton - 
Meyer theory, or with the change in surface tensions of the solu- 
tions. Account has to be taken in investigations of this character 
of the effect of temperature changes on the general metabolic 
. activity. S. B. S. . 

Relation between the Chemical Structure of the Opium 
Ukaloids and their Physiological Action on Smooth 
tfuscle with a Pharmacological and Therapeutic Study of 
some Benzyl Esters. II, Pharmacological and Thera- 
aeutic Study of some Benzyl Esters. David I. Macht [J. 
Wmrw. E.rpt . Ther ., 1918, 11, 419 — 446. Compare this vol., 

• 418).-- Benzyl acetate and benzoate produce the same effects on 
'I’ooth muscle as papaverine, but are comparatively non-toxic; 
hey may therefore be employed clinically to alleviate conditions 
excessive peristalsis or spasms of viscera containing smooth 
i nisei e fibres. Beneficial effects have been observed to follow the 
uhninistration of one or other of these esters in cases of chronic 
Harrhcea, dysentery, asthma, etc. H, \V. B. 

Relations between the Constitution and the [Physio 
■Ogwal] Activity of ac Tetrahydro-,3 naphthylamine and its 

envatives. Ernst Waser {Schweiz. Ghem.-Zcit. } 1917, 1 F 
- 13 , from Chan. Zentr., 1918, i, 830). — Derivatives of oc-tetra- 
3 } r ho0-naphthylamiue have been examined with the object of 
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finding one having a quicker and more powerful fever-produciaw 
action than the base itself. Experiments undertaken to bring the 
base into an active i fever-producing form show that in this case 
Gros’s theory,, according to which the anaesthetic potential of a salt 
is proportional to its degree of hydrolytic dissociation, does not 
hold. There is no appreciable difference in the physiological 
activity of ac-tetrahydro-jS-naphthylarnine and its optically active 
modifications. The entrance of acyl groups produced a diminution 
of the activity instead of the expected increase. Whilst the acetyl 
derivative is much more poisonous to frogs, the converse is the 
case with warm-blooded creatures (dogs), in which the base itself 
produces strong dilatation of the pupil and increase of the tempera- 
ture and the blood-pressure, whilst the acetyl derivative produces 
contraction of the pupil and a lowering of the temperature and the 
blood -pressure. A similar behaviour is also shown by the *CIT0 
•COPh, *C0 2 Et, -CONHPh, -CS-NHPh, and -CS-NHEt deriv- 
atives. Of the alkyl derivatives, the monom ethylated base serves 
the author's purpose, since in small doses it produces a relatively 
high feverishness in the shortest time. The ethyl derivative aeh 
like ac-tetrahydro-j8-naphthylamine itself. It has been found that 
flc-tetrahydro/3-naphthylamine produces complete immunity against, 
any further injection of itself or of the methyl and ethyl deriv- 
atives, that the methyl derivative produces immunity against itself 
and the ethyl derivative, and that the latter only produces 
immunity against itself. A -Acyl- A- alkyl derivatives produce 

effects which are a combination of those of the mono-substituted 
derivatives. Thus injection into (logs of A-acetyl(or formyl)-.!’ 
methyl-ac-tetrahvdro-d-naphthylamine produces on the one hand 
dilatation of the pupil (effect of the methyl derivative) and t.m lb' 
other a lowering of the temperature (effect of the acyl derivative). 
Experiment shows that a portion of the substance is hydrolysed in 
the organs (of warm-blooded animals) ; the resulting methyl deriv- 
ative or rtc-tetrahydro-jB-naphthylaimne itself suffices not only to 
suppress the myotic action of the acyl group, but even to reverse 
it, but is insufficient to influence the temperature effect. All the 
results are tabulated. C. S- 


Chemistry of Vegetable Physiology and Agriculture. 


Problems of Bacteria Adsorption. H, Bechhold [Kolhvi 
Zfitsch,, 1918, 23, 35 — 43). — In the course of a research on the 
adsorption of bacteria by different materials, experiments were 
made on the adsorption of certain dyes by the same adsorbent'. 
The basic dye, methylene -blue, was strongly adsorbed by a vur’dy 
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oi substances, suck as animal and vegetable charcoal, fullers earth 
bolus, clay, permutite, and silicic acid, whilst trypan-blue which 
is acidic, was adsorbed only by charcoal and ferric hydroxide. 
There is a strong resemblance between the relative adsorptive 
powers of the above materials for bacteria ( Staphylococcus and 
Bacterium colt) and for methylene-blue, although ferric hydroxide 
adsorbs the bacteria and not the colour. Charcoal and fuller's 
earth surpass any other adsorbent materials, although the mean 
diameter of their particles may be greater than that of the less 
adsorbent substances. F TT H 


The Catoiase of Bacteria Mastis Jacoby ( Biochem . Zeitsch., 
1918, 89, 3o0— 354).— The paper describes attempts to prepare 
a pure catalase. Bacillus prottus was grown on the medium 
already employed by the author, which contains, besides the 
inorganic salts, sodium aspartate and sodium lactate. From such 
cultures, an active catalase could be obtained by precipitation with 
ammonium sulphate, magnesium sulphate, and sodium chloride. 
The precipitate obtained was dissolved in water. A catalase could 
also be precipitated by mercuric chloride; in this case, an active 
preparation was obtained by redissolving the precipitate in 
potassium cyanide solution. S B S 


Chemical Composition and Formation of Enzymes 
XV. Further Experiments with Bacterium Acidi lactis 
(Streptococcus lactis). Hans Euler and Olof Svanbero 
(Zeihck. physiol . Chem., 1918, 102, 176—184. Compare this vol 
i, 55, and Euler and Griese, A., 1917, i, 679).— The lactic acid 
fermentation of lactose by Streptococcus lactis is not accelerated, 
but rather inhibited by sodium dihydrogen phosphate, and in these- 
nev- experiments an evolution of carbon dioxide has not been 
observed. The difference between these results and those formerly 
described {he. cit.) t may be due to the employment of a different 
species of bacterium or to a contamination in the earlier experi- 
ments of the bacteria with yeast cells or other micro-organisms. 
The presence of sodium lactate appears to exert an inhibiting 
action on the formation of lactic acid by the bacteria. H. W. B. 


The Arrest of Alcoholic Fermentation in the Aldehyde 
btage. An Experimental Confirmation of the Acetaldehyde 
fyruvic Acid Theory. Carl Neubbhg and Elsa Reinfurth 
[Bwchem, Zeitsch 1918, 89, 365 — 414). — Neuberg has shown that 
gTl T Uins a f ermen *' 'which decomposes pyruvic acid into acet- 
a ehyde and carbon dioxide; furthermore, acetaldehyde is readily 
reduced during yeast fermentations to ethyl alcohol. It seemed 
r P ro ^ a ^ ie acetaldehyde is an intermediate product in 
a ®”f c fomentation. The authors now show that considerable 
f prmc t ^ ace * aldell y d0 can be obtained in the ordinary yeast 
mentations of sugars, and can be isolated if the fermentation is 
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carried out in the presence of aodimn sulphite. The equations 
representing the reactions may be represented as follows; 

(a) (LHpO, + Na 2 S0 3 + Kfi = C 6 H 19 O 5 (OH)*0-S0 s Na + NaOH 

(b) •JC e ll 1 ,O 5 (0H)-O-SO 9 Na = H, + CH 3 *C , (OH)(CO 2 H)-O*S0 :) Na 

(e) CH 3 *C(OH ) (CO»H) *0 • S0 2 N a 2 = CH,* CH (0 H)* 0 • SO,Na +*Co' 

(d) NaOH + C0 2 =NaHC0 3 . " 

As one-half of the molecule should yield aldehyde, which acts as 
acceptor for the hydrogen evolved, it should not he expected that, 
one molecule of sugar should yield more than one molecule 0 { 
carbon dioxide and one molecule of aldehyde. 

c 6 h„o 4 = ch s -cho + co 2 + 

An amount of aldehyde equivalent to 73 45% obtainable on this 
theory has been obtained. 

Full details are given of the methods employed for the quantita- 
tive estimation of the aldehyde and alcohol formed during 
fermentation. S. B. S. ~ 

Willstatter's Researches on the Assimilation of Carbon 
Dioxide. H. I. Waterman (Ohm. Weekblad, 1918, 15, 1138—1146). 

• — A review of the recent work of Wills tatter on this subject. 

A. J, W. 

The Physiological Significance of Potassium in Plants. 

Tit. Weevers ( Biochem . Zeilsch 1918, 89, 281 — 282).— A final 
reply to Stoklasa (A., 1917, i, 682). 8. B. S. 

Active Principles of the Horse Chestnut. Georges Ma&w: 
(Hull. Sc i. Pharmacol., 1918, 25, 65 — 72; from Chem. Zentr., 1918 
ii, 40 — 41). — Separate examination of the seed capsules and coty 
ledons has led the author to revise his previous conclusions 
Paris, 1910). 

The seed capsules yield, after extraction with alcohol, an almost 
fat-free, bright red residue which gives red needles when crystal- 
lised from water ; the compound shows tannin reactions, and i> 
transformed by warm sulphuric acid into gallic acid and a red 
substance. 

From the fat-free cotyledons, two acids are obtained; 
(1) A esc it lie acid , fine needles, m. p. 214 — 215°, which are in- 
soluble in water. The salts are yellow and amorphous. The 
barium, calcium, magnesium, and had salts were investigated. 
Protracted boiling of an alcoholic solution of the acid which ha ; 
been treated with 5% sulphuric acid slowly causes hydrolysis with 
formation of a reducing sugar. (2) Aesculimc acid , golden- 
yellow, apparently crystalline needles, in. p. 230 — 231°, Isevorota- 
tory, soluble in water. The alkali and barium salts are yellow and 
soluble in water; their solutions have emulsifying properties. Th* 
had salt is insoluble in water. The acid is hydrolysed, even by 
dilute acids, to a reducing sugar and a new add. The reducing 
sugars produced from sesculic and aesculinic acids consist- of a 
mixture of mannose and dextrose. 
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It appears, therefore, that the seed capsules contain a tannin 
yielding gallic acid. Two glncosidic saponins are present in the 
cotyledons, of which the insoluble sesame acid is emulsified by 
the aqueous solutions of the anculinic acid; the mixture of acids 
constitutes the active principle of the seeds, previously termed 
argyrescni or aphrodescin . IF the whole fruit is examined, the 
presence of the gallic acid of the capsules causes the formation of 
tannin compounds having properties differing from those of the 
glu cosides. jj 

[The Pigment of Myrtle Berries and its Use as an 
Indicator.] C. Marini (Annuli Chim. Appl. , 1918, 10, 32—30).— 
ihe pigment of myrtle berries ( 1 acciniun mgrtilf L.) appears to 
be identical with cenocyanin, the red colouring matter of wine, to 
which Glenard (Ann. Chim. Phys 1858, [iiij, 54, 369) assigned 
the formula C 20 H 9 O 2 , the oenolic acid in which combines with bases 
to form salts. The pigment of myrtle berries may be extracted 
with 50% alcohol and precipitated with basic lead acetate. By 
digesting the washed and dried precipitate, first with ether 
saturated with hydrogen chloride, then with ether, and finally 
digesting the insoluble portion with alcohol, and treating the 
alcoholic extract with ether, a carmine-red pigment is precipitated. 
This consists of two components, one of which is insoluble in hot 
water, whilst the other, C 20 H u O 12 , which predominates, is soluble 
in acidified water, and when boiled with acids is converted into 
the first component, with the elimination of dextrose. It thus 
appears to be a glucosidal compound, and is probably a gluco- 
tannoid. The pigment extracted from the berries with 90% alcohol 
acts as a weak acid and forms green salts with alkalis. Test papers, 
which are more sensitive than turmeric paper, may be prepared 
from it for use as indicators of acidity or alkalinity. C. A. M. 

Pollen and Pollen Disease. I. Chemical Composition 
of Ragweed Pollen. Jessie Horton Kokssler ( J . Biol. Chcin ., 
1918, 35, 415 — 424).— The pollen grains of ragweed (Ambrosia 
arttmsi folia and A. trifida ), which produce hay fever in certain 
susceptible persons, contain about 10*5% of water, 1 0 • 6% of mineral 
matter, and 78*9% of organic substances, including 7% of sugars, 
10% of lipoids, consisting of fats and phytosterol, and 37% of 
proteins, crude fibre, etc. The dry pollen contains 4*7% of nitrogen. 

H. W. B. 

Absorptive Power of Zeolitic Bases of Soil. K. K. 

Uedroitz (Reprint, pp. 1—55).— Black soil has been treated with 
0 N- t and 4 A -solutions of a number of chlorides, both 
separately and together, this treatment being repeated until the 
i Were com P Iet «ly extracted; the results obtained are as follows. 

All the zeolitic bases of a soil may be displaced by a certain 
cation. The bulk of these bases consists of lime (almost 75%), the 
remainder being magnesia (20%), soda, potash, and possibly man- 
ganese oxide. The extraction of soils with hydrochloric acid (about 
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.10%) for the estimation of the zeolitic part gives certain results only 
for the zeolitic lime, the proportions of the other bases found bein'# 
too high. Iron and aluminium do not occur in soils — even the red 
soils of Algeria — as zeolitic bases in detectable proportion. 

All the zeolitic bases of a natural soil may be displaced com. 
pletely by any base either ordinarily present or not in the soil 
Except with soils not saturated by bases, the quantity of base 
absorbed is equivalent to the quantity of bases displaced from the 
zeolitic part of the soil. 

Soil saturated by any base or bases contains this base or bases 
in the zeolitic part in such quantities as, expressed in equivalents, 
are independent of the nature of the bases. 

The energy of absorption varies with different cations, and is 
•greatest with tervalent and less with bivalent cations; calcium j$ 
absorbed more energetically than magnesium, Univalent cations 
are still more feebly absorbed, sodium more so than potassium. 

The relation of the qualitative and quantitative composition of 
'the zeolitic bases of soils to the life of the soil and plant and various 
.other questions are discussed. T. H. P, 

Saline Soils and their Improvement. K. K. Gedeoitz 
(R eprint, pp. 1 — 16). — The author describes the treatment necessarv 
for the improvement of soils (1) containing an excess of neutral 
salts, such as the so-called white alkali land, and (2) contains; 
soda, such as the black alkali land. T. IT. P. 

The Inversion of Cane sugar by Soils and Allied Sul 
stances and the Nature of Soil Acidity. F. 35, Rice an 
S. Osugi (Soil Science , 1918, 5, 333 — 358). — It is shown thatsoi 
of many kinds can cause the inversion of sucrose, this power bein 
a property of the mineral portion as well a 3 of the organic matt* 
of the soil. This effect is due to acid, which may be present as 
slight amount soluble in the sugar solution or in one of three is 
soluble forms : (a) acids ordinarily easily soluble, but in the soi 
strongly adsorbed on the soil particle surfaces; (6) an insolubli 
acid, such as silicic acid; (c) acid liberated from a neutral sat 
present in the soil solution by its breaking down, owing to the baa 
being more strongly adsorbed than the acid, this being thus lest 
free to cause inversion of the sugar. Many soils showed invert® 
action on sucrose in a solution which remained neutral or, in so® 
cases, became alkaline after contact with the soil. Silicate minerals 
may be given inverting power by submitting aqueous suspension 
to a direct current, and soil acidity is increased by a similar treat- 
ment of soils. Contrary to previous conclusions, hydrated oxides 
-of lead, copper, bismuth, aluminium, iron, and zinc were not fonttd 
to have any inverting power. 

The authors consider that the measurement of the power ot > 
soil to catalyse the inversion of cane-sugar is probably the onk| 
method by which the acidity bound up with the solid phase of to 
soil can be measured. W. & ' 
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Spectrochemistry and Determination of the Constitution 
of Tautomeric Compounds. Iv. von Auwkrs (Annalen, 1918, 
415, 1 69 2312).-— Bruhl showed more than thirty years ago that 
molecular refraction and dispersion can be utilised to differentiate 
between enolic and keto-modifications, but the determination in 
recent times of the composition of kelo-enot mixtures by chemical 
means has frequently led to results which are quite opposed to 
Briihl's views. The author has undertaken a series of researches, 
of which this is the first, to ascertain how far spectrochemistry in 
its present state can be applied to investigations of desmotropic 
compounds. 

With the^difference in structure represented by the scheme 
>COCHR* — *C(OH):CR* correspond constant differences in the 
molecular refraction and dispersion of such magnitudes that a 
rustworthy decision between the two structures can be made when 
only homogeneous substances are in question ; also the percentage 
imposition of mixtures of simple ends and ketones, for example, 
i simple unsaturated alcohol and the isomeric aldehyde or ketone, ' 
:an be ascertained with satisfactory accuracy by the refractometric 
Method, especially if the specific refraction and dispersion are 
jmployed instead of the molecular magnitudes. Errors arise, how- 
ever, and false conclusions may be drawn when certain groups are 
present in the molecule. For example, in j8-dikctones, 3-ketonic 
rids, etc., occur the systems ‘COCHR’COR 7 and 

oh-c:cr-cr':o. 

'be former is spectrochemically normal, but the latter, containiuv 
conjugate system of linkings, exhibits an abnormal' increase of 
be refraction, and still more so of the dispersion. Almost the 
nly possible way of overcoming this difficulty is the calculation of 
be magnitude of the exaltations by means of known regularities, 
lisenlohr and Auwers (A., 1910, ii, 365; 1911, ii, 781) have shown 
latthe magnitudes of the specific exaltations of the refraction and 
version remain practically constant in compounds containing the 
ime conjugate system, so that 'normal values' of the specific 
saltations can be recorded. Unfortunately, this regularity is not 
I'lally sharp in all classes of substances, possibly on account of 
.penmental error or of lack of purity of the compounds examined. 

■ is necessary, therefore, to determine more accurately than 
herto the normal values of the specific exaltations for the con- 
nate systems -CH:CH;CR:0 and -CH:CH*C(0R):0, and to ascer- 
1,1 influence of disturbing substituents on these values. By 
ems of the numbers so obtained, the theoretical values of the 
secular refraction and dispersion of the enols could be calculated, 

' mis iho foundations laid for a more trustworthy determination 
,e equilibrium proportions of enolic and keto-modifications by 
V °L. extv. ii, in 
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means of the optical constants. The author then discusses the 
values obtained for series of hydroxymethylene compounds and 
their ethers and esters, and draws the conclusion that a trust- 
worthy calculation of the real molecular refraction and dispersion 
of ends is possible at the present time only in £ few cases in which 
specially favourable comparison material is available. The follow, 
ing substances have been examined. The percentages are calcu- 
lated from the spectrochemical data, and the figures in. brackets 
are the percentages found by Meyer s bromine method. Ethyl 
diaeetoacetate, percentage of keto-enol 100 (90 — 100) ; acetyl, 
acetone, end 69% (76); methylacetylacetoue, keto-enol 38% and 
31% in two different preparations (31); ethvlaeetylacetone, keto 
end about 27%; ethyl acetylmalonate, enol 70% (64); methyl 
benzoylacetate, end 25% (16*7); ethyl benzoylacetate, enol 29^ 
(29); ethyl a-benzoylbutyrate, enol at most a few units per cent.- 
methylbenzoyl acetone, enol 22% (6). 

The spectrochemical constants (density and refractive indices for 
the a-, D-, j8-, and y-lfues) have been determined of the following 
hydroxymethylene compounds and their ethyl ethers and acetates 
y-keto-0-methyl-(i a -penten-cH3l ; hydroxymethylenepinacdin (effyj 
ether, b. p. 103 — 104°/16 mm.; acetate, rhombohedral plates, m. p, 
44 — 45°, b. p. 118 — 118*5° /16 mm.); 2-hydroxymethylent- 
cycfohexanone ( ethyl ether, b. p. 128*2 — 128* 4®/ 16 mm; 
acetatc f b. p. 142 — 143°/14 mm.); 2-hydroxymethylenementh- 
one; ethyl $-acetoxyacrylate ; ethyl j8-hydroxy-a-methyIacrylate; 
ethyl hydroxvmethyleneacetoacetate; ethyl hydroxymethyW 
malonate. The constants are also given for the following diketones 
and ketonic esters: acetylacetone (and the O-methyl and -ethyl 
ethers); methylacetylacetoue; dimethylacetylacetone ; etbylacetv!- 
acetone; methylbenzovlacetone (and the O-methyl ether); j8-metk 
oxy-/?-amylacrylic acid and its methyl ester; ethyl 0-ethoxy-S- 
amylacrylate; ethyl O-acetyl ace to acetate; ethyl diaeetoacetate: 
methyl benzoylacetate and the ethyl ester; ethyl ethylbeimyf 
acetate. C. 8. 

Atomic Refraction and Atomic Dispersion of Quad 
rivalent Lead, Deduced from the Saturated Lead Tetra 
alkyls. Gerhard GrIjttner and Erich Krause (Annalen, 191?. 
415, 338 — 362). — Hitherto, the atomic refraction of quadrivalent 
lead, 17*87 for the red hydrogen line (n 2 formula), has been deduced 
from only one compound, lead tetra-ethyl. Since it is knowu that; 
the atomic Tefraction of silicon, deduced from the silanes, varis 
between 7*0 and 8*0, it is very desirable that the value for W 
should be recalculated, and for this purpose the numerous 1^ 
tetra-alkyls prepared by the authors in 1916 and 1917 are 
suited, since they are colourless, stable liquids. The values of to 
atomic refraction and dispersion of quadrivalent lead depend <* 
the number of carbon atoms in the molecule, and increase from to 
C 4 to about the C l2 compounds. The values calculated from to: 
simple, completely symmetrical lead tetra-alkyls (PbR } ) iucre^i 
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regularly with the molecular weight. The authors are decidedly 
O i‘°opiniou that there are no constant values. The atomic refrac- 
tion line) i ncreases ^ rom 17*07 for the C 4 compound to 18*16 
• r the compounds, and the atomic dispersions increase from 
P 43 to 1-75 (#—.#*), and from 0 87 to 1*05 (tf,— H„). 

Certain regularities in the b, p.’s, densities, and refractions and 
dispersions of lead alkyls and silicon alkyls are recorded. C. S. 

Atomic Number and Frequency Differences in Spectral 

ieries. Herbert Bell (Phil. Mag., 1918, (vij, 36 , 337 — 347). — 
t has been previously shown by Rydberg and by Kayser and 
j un c re that for elements in the same periodic group the wave- 
uuwber differences between the components of doublet and triplet 
eries are approximately proportional to the squares of the atomic 
veights. This relation has been further examined, the atomic 
weights being replaced by the atomic numbers. 

By plotting the square root of the wave-number difference against 
the atomic number, straight lines are obtained corresponding with 
the equation v~m{N — N^), in which N is the atomic number of 

i he element and m and N 0 are constants. In the first group, the 
lements lithium, sodium, potassium, rubidium, and caesium fall 
, B on e straight line, for which m =0*4447 and A 0 = 1*875, whilst 
>otassium, copper, silver, and gold fall on a second straight line, 
or which in =0*8117 and JV 7 0 = 9*619. There is thus a twofold 
jollinearity in the first group of the periodic table, and this feature 
s again met with in the second group. 

The linear relation between the square root of wave-number differ- 
tices and atomic numbers has also been found to hold for the 
lumbers of other groups in the periodic arrangement. 

The logarithmic relation logv^plog#-!-#., which was suggested 
y Runge and Precht (A., 1903, ii, 346), does not seem to be in 
piter agreement with the facts than the equation */v = m(R — N q). 

H.M.D. 

Photographic Record of the ii-Spectra of Platinum and 

dium. J. E. Lilienfeld and H. Sebmann (Pkysikal. Zdtsch . , 
18, 19, 269 — 271). — The if -spectra of platinum and iridium have 
m examined with the aid of a new type of spectrograph. The 
ensity distribution in the spectra and the effect of the inter - 
sition of a layer of aluminium, as determined by photometric 
servations, are shown in the form of curves. The photographs 
tained show the existence of rays of shorter wave-length than 
y which have been previously described. H. M. D. 

Spectrum of Cadmium in the Inactive Gases. J. N. 

iuiE and H. E. Watson (. Proc . Roy. Soc 1918, [A], 95, 
— 120). — Making use of tubes fitted with a cadmium cathode 
an aluminium anode, and filled with one of the gases helium, 
on, neon, or xenon, the authors have observed certain peculiari- 
in the spectrum of cadmium. The cadmium lines 6438, 5379, 
8, 508(5, 4800, 4678, and 4416 were generally seen, but the 

19* 
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. . „ • ■ „f tllp lines varied with the pressure and current. Thus 
intensity ol the ^ o£ 4q mjn ( £l)Ur o£ th e cadmium lines 

with hehum »_ P neou at 60 m m. pressure, two were visible. 

were visible, and 5379 and 5338 were entirely absent 

IU ,r?dS»U varied considerably with the gas employed. 

and the individual lines v it wa6 found that will 

helium aTIol^ they were scarcely visible, whilst at 5 m they 
tere the brightest lini of the spectrum; in argon they only became 
were +We two and 4678 were the onlv 

visible at ) -5 mm i whilst rf 

lines visible when a »“^f #rious pr6ssures are given for the 

ties of the amperes. The line 5086 behaved m an 

current values 5 , experimental conditions were 

unusual manner in that ■ 'Wrt the «£«. * ^ ^ fc 

constant 1 i SU j; nes an( j then suddenly vanished. Iu the 

brightest of the . 1 50 86, 4800 and 4678 were very bright 

r*ltm l^e ^ At 3 V. pressure, only 5086 was to be seen 
and 5379 'and 5338 did not appear until the pressure was reduce, 1 
to 2 5 rn^ In krypton, the results were indefinite; the same 
toxenon. The heating effect of the cathode is progressive, 
being least with helium and greatest with xenon. • • 

Origin °f the Spectrum ^nittod by I^pourin 
abo^ e 2500 0 ^ .V Hkn&alkch (Phil. Mag., 1918, fvi], 36, 
S ,l_3>6. d«HU. 

SS^^=5£=SS 

electrical action was excluded by the use of a furnace ol »P 

*ft K&ttf copper silver, 

spectrum when subjected to thermo-electnc aetmn in the J 

tube resistance furnace at 2700° is supposed to be d« »*>*£„ 
conductivity of these vapours as compared with that 0 “ L, 

of iron, cobalt, and nickel, all of which readily give a line spec 
under the same furnace conditions. 

The methods of excitation which give rise to ffl J 

in flames, furnace, arc, and sp^rk are »w«™J ' j, en iic»l 

grouped as (a) thermal, (h) thermo-chemical, (e) 
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((i) therMO-elsctrical, (e) electrical. The observations on iron 
vapour show that the line spectrum cannot be produced by thermal 
excitation alone. H. M. D. 

Ionisation and Spectral Emission of Different Elements 
in the Positive Column. 0. Hardtke (Ann. Pkysik , 1918, [iv], 
56, 383 — 387). — According to Stark’s investigations, the emission 
of characteristic spectra is associated with positively charged ions. 
In consequence of -differences in the ionising potentials, it is to be 
expected that when glow discharge takes place through a tube con- 
taining several gases, the positive column will show marked differ- 
ences in the spectral emission at various points. Experiments 
made with a tube containing mercury, nitrogen, and argon have# 
actually shown a distribution of the spectra of these elements which 
are in the order to be expected from a consideration of their 
ionising potentials. In proceeding from the cathode towards the 
anode end of the positive column, the order in which the character- 
istic spectra make their appearance is mercury, nitrogen, argon; 
this is also the order of the positions of maximum intensity of 
comparable lines. Of the three elements, mercury has the lowest 
ionisation potential and argon the highest. The distribution of 
the spectral emission along the positive column is thus found to be 
dependent on the ionising potentials of the elements concerned. 

H. M. D. 

Binuclear Quinones. Chemical Action o! Light. Hans 

Meyer and Alfred Eckert (Monatsh., 1918, 39, 241 — 251). As 

has already been demonstrated (Meyer and Hofmann, A., 1916, 
i, 641), dihydroanthracene, when heated, readily decomposes into 
anthracene and hydrogen, and it is therefore to be expected (Meyer' 
and Hofmann, this vol., i, 383) that the same dissociation should 
occur under the influence of light. Contrary to the statement of 
Orndorff and Cameron (A., 1896, i, 176), this substance does 
undergo chemical alteration when exposed to light from the sun or 
electric arc, the products being hydrogen and para-anthracene, the 
latter being formed by the immediate polymerisation of the 
‘ nascent anthracene, which is the primary product; in the 
licence of substances capable of reacting with the “ nascent ” 
inthracene, other products may be obtained. The action of light 
in anthracene probably also first gives rise to “ nascent ” anthracene 
n which the diagonal valency becomes resolved into two free 
'alencies; by these the formation of para-anthracene becomes 
Possible; if oxygen is present, the products are anthraquinone and 
hhydrodianthrone (compare Luther and Weigert, A., 1905, 
u, *85), the latter being formed by the further action of light on 
luthranol, which represents an intermediate stage of the change. 
It is already known that solutions of benzoquinone and thymo- 
quinone iu ethyl alcohol when subjected to light give rise to acet- 
aldehyde and the corresponding quinol. With anthraquinone, 
however, the quinol derivative is unstable, and in contact with air 

19* — 2 
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regenerates anthraquinone; it is therefore possible to use anthra- 
quinone as a catalyst for the oxidation of ethyl alcohol to acet- 
aldehyde in light, the only other product being a small quantity 0 f 
an unidentified substance which gives a brown solution in aqueous 
potassium hydroxide. In a similar manner, isopropyl alcohol can 
be oxidised to acetone, but methyl alcohol is very stable and is 
recovered completely unchanged, together with the anthra quinone. 
This relative stability of methyl alcohol accords well with the earlier 
result of Meyer and Hofmann (loc. cit-), and may account for 
the preponderance of methyl derivatives amongst the naturally 
occurring alkyl compounds. 9 : 10-Dichloro- and 9 : 10-dibronio- 
anthracene are unaffected by light, but 10-bromoanthracene in 
Idcoholic solution gradually gives rise to anthraquinone and 
bromide ions, together with a temporary small deposit of para- 
anthracene. If dihydroanthracene in acetic anhydride solutiou is 
submitted to the action of light, the first deposit of para-anthracene 
may disappear on prolonged treatment, probably by further oxida- 
tion to anthraquinone; anthranyl acetate is obtained as a by- 
product, its formation supplying an explanation of the origin of 
dihydrodianthrone in the action of light and air on anthracene in 
alcoholic solution. Solutions of anthracene in acetic acid, chloro- 
form, and methyl sulphate, when illuminated, give the same pro- 
ducts, namely, para-anthracene, anthraquinone, and dihydrodi- 
anthrone ; it was hoped with the aid of methyl sulphate to isolate 
anthraquinol in the form of its dimethyl ether, but unfortunately 
this compound is sensitive to light, and in acetic acid solution is 
rapidly converted into anthraquinone. D. E. T. 

The Wave length of the Hard y-Rays of Radium. K, W, 

Fritz Kohlrausch (Physikal. Zeitsch 1918, 19 , 345 — 349).- 
The wave-length of the very penetrating y-rays emitted by 
radium-5 and radimn-C is discussed with reference to the absorp 
tion of the rays in different elements, H. M. D. 

The Electrical Conductivity of Salt Vapours. Gerhabd 
C. Schmidt (Ann. Physik, 1918, [iv], 56, 341 — 362. Compare 
A., 1911, ii, 788; 1913, ii, 747). — Further attempts to obtain 
reproducible data for the electrical conducting power of salt 
vapours have given negative results, although various forms of 
apparatus have been tried with this object in view. The frequently 
observed fact that the conductivity first increases and then decreases 
has been traced on the one hand to the slow diffusion of the vapour, 
and on the other to the caking of the fused salt at the surface, 
resulting in a reduced rate of vaporisation. The velocities of tie 
positive and negative ions have been determined in the case of 
cadmium chloride, bromide, and iodide, and of zinc bromide and 
iodide. Although the results for these different salts are not com- 
parable with one another, they show that the mobility of tb* 
negative ions is in all cases greater than that of the positive ions. 
The ionic mobilities are of the same order of magnitude as those 



ii. 387 


GENERAL AND PHYSICAL CHEMISTRY. 

found by previous investigators for the ions produced in the oxida- 
tion of phosphorus and for the ions in flame gases at a consider- 
able distance from the flame. The mobility increases with rise of 
temperature and depends on the average life of the ion in the sense 
that the mobility is greater the shorter the average life of the ion. 

H. M. D. 

New Method for the Determination of Conductivity 

Edgar Newbery (T., 1918 113, 701-707).- -Kohlrausch’s method 
for the determination of the electrical conductivity of solutions is 
criticised and a method is described which utilises direct current 
and completely eliminates the effect of polarisation at the electrodes* 
This method is a simple modification of the method used in tlJf 
measurement of the resistance of a metallic conductor by obsen^ 
ing the fall °f potential along it during the passage of a known 
current. The values obtained for the conductivity of JV-solutions 
of potassium chloride and sulphuric acid at 25° are respectively 
0*3% greater and 3*6% less than the values recorded by Kohlrausch. 
In the case of A-silver nitrate, the two values are very nearly equal 

H. M. D. 

Electrical Conductance of Aqueous Phthalate Solutions. 

Harrison E. Patten, Alfred J. Johnson, and Gerald H Mains 
(.7. Amer. Chem . Soc., 1918, 40, 1156— 1162).— In reference to the 
application of potassium hydrogen phthalate as a standard in 
acidimetry and hydrogen-ion concentration measurements the 
authors have measured the conductivity of its aqueous solutions 
at 2 o°. The molecular conductivity (corrected for the conductivity 
of the solvent) was found to increase from 76*9 at <y = 5 to 153-0 
at * = 10 , 000 . Hydrogen-ion concentration measurements gave 
<*n=-l 29 x 10 - 4 at v=5 and c n = l*23 x 10-* at v = \0. 

The molecular conductivity of normal potassium phthalate is 
much higher than that of the acid salt, and was found to increase 
from 184*8 at v — 20 to 247*0 at v — 5000. HMD 

Diamagnetism of Hydrogen and the Value of the 
Magneton. A. E. Oxley f Proe. Boy. Soc., 1918, [.4], 95, 58—61). 

ii the assumption that the molecules of diamagnetic substances 
contain magnetic elements arranged in such a way that the mole- 
cule is self-compensated, so that the application of' a magnetic field 
irocluces only a diamagnetic effect, it is calculated that the moment 
the magneton m the case of hydrogen is equal to 147 x 10- 2 2 
mcu agrees closely with the moment for molecules of ferro- 
l r netlc and paramagnetic substances (16*5 x 10~ 2 2). If each 
yarogen atom contains one magneton, the calculated radius of the 
e-ectron or ^t is about 1 x 10 “ 8 cm. H. M. D. 

bX® Efficients of Magnetisation of Oxygen and of 
Bauer p Xlde > * nd the Theory of the Magneton. Edmond 

167 4 84 ^ 4 a 7 \ and Auguste Piccakd ( Bompt . rend., 1918, 

> 487). — The authors have made fresh measurements of 
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the coefficients of magnetisation of oxygen and nitric oxide by 
three different methods, the values obtained being: for oxygen, 
v - 1077 xl(H ±0-003 xlO" 4 , <r oa ^ 1’587 x 10 4 ; for nitric oxide 
X20-0-4S7 x 10~ 4 ±0*0025 x 10" 4 , <r No = l*033 x 10 4 . These value 
are in contradiction with the theory of the magneton, and it i s 
suggested either that oxygen and its compounds are an exception 
to the general law or that the discrepancies are due to a difference 
between the kinetic theory and experimental facts. W. G. 

Magnetic Susceptibility of Mixtures of Liquids. Alphei-: 
W. Smith and Alva W. Smith (J. Amer. Chem. Soc. f 1918, 40 
U 218 — 1224). — Quincke's method has been used in the investiga 
pon of the magnetic susceptibility of mixtures of acetone an< 
water, acetic acid and water, acetic acid and benzene, and o 
acetone and etbyl alcohol. Within the limits of experiments 
error, the results obtained for the four pairs of substances are it 
agreement with the requirements of the additive law. It is sag 
gested that the magnetic susceptibility may advantageously be use 
in the analysis of binary mixtures. H. M. D. 

The Causes of Abnormal Boiling Points. A. Berthoud (J 
Chim. Phi/s., 1918, 16, 245 — 278). — A theoretical discussion ii 
which the author shows that de Forcrand's views as to the relation- 
ship of the abnormal boiling points of water, hydrofluoric acid, and 
ammonia to their heats of formation and their molecular dissym- 
metry (compare this vol., ii, 107) are not in accord with experi- 
mental facts. On the other band, molecular association has tb 
effect of raising the boilirg point, but not to the extent often 
stated. Calculations founded on the additivity of the constants \ 
and >Ja (compare van Laar, A., 1916, ii, 610) indicate that 
amongst the substances studied, acetic acid is the only one of which 
the boiling point and the critical temperature can be explained 
entirely by association. In cases such as those of water, alcohols 
and ammonia, another factor intervenes. The critical pressure? « 
the last-named compounds are also too high, and this cannot In 
explained on the grounds of molecular association. This other 
factor, which works with the molecular association in causing high 
boiling points and critical temperatures in the cases of water and; 
the alcohols, lies in the particularly high value of the constant- 1 
independent of the molecular association, in substances containing 
an -OH group. G. 

Freezing Points of Concentrated Solutions and the 
Energy of Solution of Salts. Worth H., Kqdebush {J 
Chem . Soc. f 1918, 40, 1204— 1213), — Recent improvements in ® 
method of determining the freezing points of dilute solutes 
(Adams, A., 1915, ii, 222) have been made use of in the investi^ 
tion of concentrated solutions, the relation between the free^a 
point and the concentration of various aqueous salt solutions natf. 
been followed down to the eutectic temperature. The folifw 
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lata are recorded for the eutectic composition (grams anhydrous 
salt P er 100 water) and the eutectic temperature : sodium 
chloride, 30*4, 2112°; potassium chloride, 24*60, 10*66°; 

ammonium chloride, 24*50, 15*36°; magnesium chloride, 28*00, 
33*50°; calcium chloride, 48 00, 51*0° ; potassium bromide, 45*65, 
12*60°; sodium nitrate, 62*50, 17*46°; ammonium nitrate, 74*80, 
16-67°; ammonium sulphate, 66*40, 18*34°. Temperature measure- 
ments were made by the aid of a copper-constantan thermocouple. 

The thertnodymamic equations required for the calculation of the 
free energy change which accompanies the formation of solutions 
of different concentrations are considered and applied to the experi- 
mental data for solutions of sodium chloride and potassium chloride 

II. M. D 

Representation of the Properties of Binary Systems, 

G. Masing (Int. Zeitsch. Metallographie, 1917, 9, 82—89; from 
Chem. Ztntr,, 1918, i, 800 801). — In the graphic representation 
of the properties of binary systems in relation to the composition, 
curves of the most peculiar form can, in certain cases, be obtained 
by a quite justifiable selection of the independent variables, and 
from these curves quite unjustifiable conclusions can be drawn. 
The selection of the variables, therefore, is not immaterial. As 
composition variable, an additive property such as mass (weight- or 
atomic-percentage) is suitably selected. The selection of volume 
percentage, for example, gives complicated curves, on account of 
volume changes; in electrical conductivity, such a selection would 
represent the relation between conductivity, composition, and 
specific volume, instead of the relation between conductivity and 
composition. 

Likewise, the property function ought to be so selected that it 
h additive for a mechanical mixture. Two principal cases are to 
be differentiated in the case of alloys. When the property under 
examination is a purely intensity magnitude, it is independent of 
the quantity of the phases present, and for a mechanical mixture 
is represented by a straight line parallel to the concentration axis. 
In the second case, when the property is a specific .magnitude, that 
j»i Is calculated on unit quantity of the alloy, this unit must always 
le the same as that employed in plotting the concentration axis. 
For example, the specific volume is correctly represented as a func- 
tion of the weight concentration, but it is incorrect to represent 
the density as a function of the weight percentage. 

The author discusses the representation of density, specific 
rolmne, atomic volume, electrical conductivity, and the phenomena 
i)f fusion and transition. C. S. 

The Fluidity and Specific Volume of Binary Liquid 
Mixtures. W. Herz (Zeitsch. anorg, Chem.> 1918, 104, 47 — 52). 
Compare this vol., ii, 155). — Mixtures of methyl alcohol and ethyl 
ilcohol and of methyl alcohol and propyl alcohol show a linear 
relationship between fluidity (expressed in C.G.S. units) and 
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specific volume. In the case of ethyl alcohol-propyl alcohol mix. 
tures, however, the linear relationship no longer holds, and the 
curves for mixtures of water with methyl and ethyl alcohols both 
show a well-marked minimum with approximately 40% alcohol. \ 
number of other mixtures show a linear relationship, for example, 
trichloroethylene and pentachloroethane, tetrachloroet-hylene and 
carbon tetrachloride, tetrachloroethane and carbon tetrachloride, 
propyl acetate and amyl formate, chlorobenzene and bromobenzene 
at 12° and 64°, acetic acid and formic acid. E. H. B. 

Surface Deconcentration. L. Berczelles (Kolbid Zaitscl, 
1918, 23, 31 — 35). — Measurements have been made of the surface 
tension of aqueous solutions of phenol, valeric acid, thymol, and 
haemoglobin in presence of varying quantities of different alcohols, 
the object being to determine to what extent the depression of the 
concentration of the solute at the surface of the solution by the 
alcohol is dependent on the concentration of the latter. The 
surface tension measurements were made by means of a Traube 
stalagmometer, the drop-numbers being taken for convenience a* 
a measure of the surface tension. As a measure of the surface 
deconcentration, the difference, A, between the drop-number of the 
solution containing both alcohol and solute under examination and 
that of a solution containing alcohol alone is taken. 

The influence of the concentration of ethyl, propyl, and Moaayl 
alcohols on aqueous solutions of phenol is expressed by the equation 
(1 V P*) / \j f)- const. , where V is the concentration of the alcohol 
and D is proportional to the lowering of the surface tension oi 
water by alcohol of concentration P. In the case of methyl alcohol, 
however, a better constant is obtained if. in the above equation. J) 
is substituted for s/B. The effect of the four alcohols on aqueou? 
solutions of valeric acid and thymol, respectively, is satisfactorily 
represented by the original equation, although in the case of thymol 
at high concentration of alcohol the expression no longer holds. 
In the case of hemoglobin, the constancy of the expression is 
restricted to still smaller ranges of concentration of alcohol. It is 
noteworthy that for each of the four solutes examined, the constants 
found for the alcohols, methyl, ethyl, propyl, and ? so amyl, are 
always in the same proportion, approximately 5:4:3:1. Further, 
when the constants found for each alcohol are divided by the factor 
D n , the lowering of the surface tension of water by the solute 
examined, constants are obtained which are characteristic for the 
different alcohols and almost independent of the character of the 
solute. E. H. B. 

Adsorption by Hide powder. II. Vaclav Kubelka (Ko 0 
Zeitsch ., 1918, 23, 57—68. Compare A„ 1916, ii, 297). — Observe 
tions on the adsorption of hydrogen chloride from aqueous solu- 
tions by hide-powder are described. Over a period of two years, 
the hide-powder was found to have the same adsorption capacity- 
From pure aqueous solutions of hydrogen chloride, the quantity 
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this which is adsorbed by the hide-powder is independent of the 
concentration of the solution. In presence of considerable quanti- 
ties of sodium chloride, this relation no longer obtains. The 
adsorption in these circumstances increases with the concentration 
of the acid, and the form of the adsorption curve suggests that the 
phenomenon is of complex character. It seems probable that the 
first portions of acid which are removed from solution combine 
with the hide-powder to form a definite chemical compound. This 
compound appears to contain about 977 grams of hide-powder per 
gram-molecule of hydrogen chloride. This number agrees fairly 
closely with those which have been previously obtained for the 
molecular weight of gelatin. The further removal of hydrogen 
chloride from solution takes place in agreement with the usual# 
adsorption formula. It thus appears that there are two distinct 
processes involved in the so-called adsorption of hydrogen chloride 
bv hide-powder. [Compare J. Soc. Chem . Ind 665a. 1 

H. M. D. 

The Rate of Capillary Ascension of Liquids. Richard 

Lucas (Kolloid Zettsch 1918, 23, 15— 22).— From Poiseuille’s 
expression for the rate of flow of liquids in capillary tubes, the 
author has deduced the expression, for the rate of ascension ’of a 
liquid in a capillary tube, . r/2 . cosrf ,t t where h is the 

height to which the liquid rises in time t, w the surface tension, 
j, the viscosity, r the radius of the tube, and d the meniscus angle’ 
This formula is identical in form with Ostwald’s empirical formula, 
h l l m = kt, if m is made = 0*5. Experiments have been made on the 
rate of ascension of a number of liquids in filter-paper, the liquids 
ased being glycerol, aniline, nitrobenzene, benzene, methyl and 
alcohols, ether, chloroform, carbon tetrachloride, and carbon 
iisulphide. Three grades of filter-paper were used of widely differ- 
ing porosity, and in every case the results were satisfactorily ex- 
pressed oy Ostwald s equation, the value of m , however, being 
ilways less than 0'5 but greater than 0*4. If k is expressed in 
ibsolute units, the equation can be written ^j;/w=r/2 . cosd . t — 
J^e valuft of this constant is independent of the liquid* 
aped and is proportional to the mean diameter of the nores of the 
i>aper. The values of this constant obtained from the different 
iquids for each paper agreed satisfactorily, the ratios of the porosi- 
of the three papers used being found to be 1 : 4 : 12*5. 

It is to be observed that the formula h?=u[vi . r/2 cos. d .t, being 
in approximation, is only strictly true when the capillary rise is 
i ar roin completion, that is, when h is small compared with 
v the maximum rise. The formula cannot therefore be expected 
o d for glass capillaries, in which the rate of ascension is very 

E. H. R. 

toS#® 017 ° f the ° smosi s and Ultra filtration of Colloidal 

N Wolfgang Ostwald ( Kolloid Zeitsch. 1918, 23, 

jj ’ 'Although the constituents of a colloidal solution appear 
separable by the expenditure of less energy than is required 

19 ** 
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y nV +V 6 separation of solute and solvent in the case of a molecular 
solutioB, tL is entirely due to the difference in the order of inapt 
tude of the "molar” concentration of the solutions -which ate 

““rtethods employed in the filtration of colloidal solutions are 
discussed with particular reference to the mechanical efficiency « 
the filter. In comparing the behaviour of Colloidal solnWna „ 
respect of ultra-filtration; it is necessary to distinguish betw«« 
those portions of the dispersive medium which are associated mil 
the disperse phase in different forms. a - M - u. 

Abnormality of Strong Electrolytes. IEL The Oemotlt 

Pressure of Salt Solutions and EqmUbmm betwea. 
Electrolytes. Jnanendra Chandra GhosH (T., 191b, 113, 
707 - 715 ) -By application of Clausius’s virial theorem to salt * 
tions it is shown that the author’s theory (compare T 1918, 113. 
349, 627) leads to the relation i=n{l -J og„l/a), where i reprs 
sente the osmotic ratio, n the number of ions resulting from i 
molecule of the salt, and a the activity coefficient. 

By comparing the values of i for binary and ternary electrolyte 
which are derived from freezing-point observations with tta 
which are calculated (1) from the above equation, and (2) from the 
Arrhenius equation i=l + (»-l)«. it m shown that the equate 
based on the Clausius theorem and the author s theory o electe 
lvtos is in better agreement with the experimental results. Tl; 
failure of the Arrhenius equation is very strongly marked in the 

case of ternary electrolytes. . , 

It is Bhown that no change in the activity coefficient occurs »ta 
salt solutions of the same equivalent concentration are mind 
. H. M. D, 

together. 

Rhythmic Diffusion Structures in Gelatin-Salt Jellies. 

III. W. Moeller ( Kolloid Zeit$ch. y 1918, 23, 11 . 15. 0U 'P 
this vol., ii, 301).— In connexion with his theory of jelly structro 
•the author has made experiments with textile fabrics which i indicate 
how, by the displacement of superposed layers of an ultramim 
scopiC lattice structure, rhythmic macroscopic effects may M| 
duced. The development of a sphentm structure when hydm 
chloric acid is allowed to diffuse into a semi-liquid gelatm » 
containing sodium chloride is supposed to he caused by so _• 
displacement of the lattice structure of the gelatm acco P 
by hydrolytic fission, the resulting rhythmic structure ein 
sequently rendered visible by deposition of colloidal 

Experiments in Rhythmic Banding. Harry N. H° L *“ 
(J. /mer. Ckm. Soe., 1918. 40, 1187 -ll 95 ).-&liCic acid ^ 
have been found to exhibit well-developed rhythmic bandmg « 
when suitable electrolytes are dissolved in the gel, w IC ^ 
brought into contact with aqueous solutions which react 
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el electrolyte to form insoluble compounds. Banded precipitates 
aV e thus been obtained of mercuric iodide, metallic gold, copper 
bromate, basic mercuric chloride, cuprous oxide, copper ferro- 
yanide, and basic lead iodide. The best results were obtained in 
be case of copper chromate, the bands and the intervening clear 
paces being very sharply defined. 

The formation of the rhythmically distributed bands is ex- 
plained in terms of differences in the rate of diffusion. If the 
el contains chromate ions and the aqueous solution copper ions, 
hen the latter diffuse into the gel and a layer of copper chromate 
, formed at the surface of the gel. The chromate ions below this 
•recipitation zone diffuse into the region which is now depleted of 
hromate ions and meet the advancing copper ions, whereby the 
hickness of the precipitation layer is increased. The difference in 
oiicentration of the chromate ions in contiguous layers is greatest, 
list below the front of the thickening band, and in consequence 
he copper ions have to advance some distance beyond the band 
jefore the concentration of chromate ions is sufficiently large to 
ause precipitation of copper chromate and the formation of a new 
janfi. These conditions are repeated, with the production of prec- 
ipitation zones in rhythmic distribution. H. M. D. 

Isom orphous Mixtures. Paul Gaujusrt (Compt. rend., 1918, 
167, 491 — 494). — Prom a general study of the properties of 
Tystals deposited from solutions of mixtures of isomorphous salts, the 
mthor considers that the expression solid solution must be reserved 
! or crystals, which are stable, perfectly homogeneous, and, in the 
?aseof coloured salts, almost without polychroism. Crystals formed 
)V the regular association of very small crystals, and even in 
certain cases by crystalline particles themselves, must be regarded 
is mixed crystals. W. Gr. 

The Retardation of the Formation of Prussian Blue in 
yuminium Hydroxide Sols. H. Freundlich and J. Rkitstotter 
[Kolloid Zeitsch 1908, 23 , 23 — 24). — Polemical in reply to 
Coriander, this vol., ii, 301. E. H. R. 

i Effect of Dissolved Substances on the Velocity of Crystal- 
sation of Water. III. Albert Brans (J. Amer. Chem. Soc. t 
118, 40 , 1168—1184. Compare A., 1916, ii, 233, 424).— Further 
nervations have been made on the influence of dissolved enh- 
ances on the rate of crystallisation of water at a constant tempera- 
ire of -7’0°. From the results obtained with metallic chlorides 
id sulphates, alcohols and other related organic compounds, sugars 
id colloids, it would seem that the retarding influence of the dis- 
ced substance is mainly determined by its degree of hydration. 
11 the substances examined retard the crystallisation with 'the 
j-oeption of colloidal ferric hydroxide, which at concentrations of 
*■“20 grains per litre produces an increase in the rate of crystal- 
sation. The effects observed point to the conclusion that sub- 
*nces which form crystallo-hydrates are hydrated in solution to 

19** — 2 
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, i f than similar substances which crystallise in the 
a Sltm In s^poTt of the view that the velocity of 
anhydrous tarm. V F degree of hydration of the solute, a 

'ssa -I**, - “» >— < 

a °E*neriinents made with water and potassium chloride solution, 
in tuCof different kinds show that the velocity of crystallisation 
varies directly with the diameter of the here, but is independent 
n +i. A tViirkness of the wall of the tube. 

It is Supposed that the effects produced by dissolved substance, 
are specific in nature, but it is not yet possible to calculate hrn 
these the absolute degree of hydration. 

Effect of Dissolved Substances on the Velocity of Crystal 
ligation of Formamide. Albert Brass (J. Amer. Chm. Sk. 
1918 40 1184 — 1187). — Formamide is very susceptible to spon- 

tenews crystallisation when but slight y undercooled, hut it he 
beT f ound possible to compare the influence of various alkal, 

Sds on /e *g*£S*gr XL 

cmteilirationTs supposed to be due to solvation the extent ofwkicl 
appcars to run parallel with the degree of hydration ,n aqueous 

S ° Fol° the same degree of undercooling, the velority of crystal 
tion of formamide is only about one-seventh of the velocity foun 
for water The difference in the rates is supposed to be connected 
with the greater extent to which formamide is associated^ ^ ^ 

The Chemical Kinetics and Constitution of Aqueous-ales 
holto Solurions of Sodium Alkyloxides. Run. Wmecsrou 
m ,i 1Q!» 39 201 — 218).— A mathematical discussion of 

^tween a solution of ^ 
aaueous alcohol and substances which react with both 

hydroxide and sodium ethoxide. The assumption of L ry 
nyaroxiue . 745 . see a ] s0 Senter and Wood, 1- 

191*5 107, 1070), that the ratio between the amounts of s ® 

hydroxide and sodium ethoxide can be directly fe 
relation between the on ant, ties of the he, reaction pr«fi ct - 
erroneous, as also is therefore their conclusion thateven 
alcohol the sodium is present mainly as sodium ethoxide. ^ ^ 

Alkaline Saponification. Esterification of Citrte 

and their glycerides . J. 

oa 97 Q .278') — The author shows that, contrary to L j 

of Mey« (to vol., ii, 223), his amounts of the . 

triethyl citrate and the hydrogen ethyl citrates i constit to 
complete work on the step-wise alkaline hydro! «f j . 10J , 
tribasic acid. The work previously published (to vo , 
is continued in the present paper. It is shown that 
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°a when treated with cold alcoholic potash is converted to the 
extent of 75% into the ethyl ester, whilst a small quantity is 
directly hydrolysed. The glycerol content in cotton-seed oilman 
be estimated by weighing and the use of an analytical correction 
Asymmetric d.ethyl hydrogen citrate is hydrolysed in two ways by 
dilute acids. It is also shown that in preparing diethyl esten, 

frrnn the monoe%l esters obtained by the hydrolysis o/triethyl 
citrate the asymmetric diethyl ester is produced in the larger 
quantity. A comparison of the velocity of hydrolysis of the 
glycerides of acetic acid and other esters shows that the complex 
formation between the alkali or alcoholate does not take nla™ 
with the whole ester molecule, hut with dissociXd groups P 

j. ip. s. 

Atomic Structure from the Physico chemical 

£•*“ t W ' S ™ f r KT t <«* Mag., 1918, [vi] I? ISfl 
The question of the structure of the atom is considered more par- 
ticularly with reference to the chemical properties of the elements 
and a model atom is described which takes account of the follow- 
mg facts: (1) the independence of the n- and /8-ray chances 
(2) the difference in origin of the electrons which are involved in' 
ordinary chemical changes and those which are ejected during 
8-ray changes, (3) the impossibility of controlling the ejection of 
8-ray electrons by any known process, (4) the alteration of the 
atomic number by either an a- or a 8-ray change, (5) the produc- 
mn of hehumm an a-ray change, (6) the difference in degree 
between the effects produced by the ejection of a )3-ray and the 
corresponding change in valency produced by chemiral means 
(/) the possession of the same chemical properties by atoms of ■ 
different weights, and, on the other hand, the identity of the 
weights of atoms which have different chemical properties In this 
model atom, the core is negative and consists of a group of negative 

ar^throrhd 6 1Dg f 0Sed ? rbits ' a ° se! y surrounding S these 
are the orbits occupmd by positive electrons, some of which are 

supposed to be associated with negative electrons. The mass of 
. 6 a “" 13 su PP°sed to be concentrated in this zone. Further 
SiTr r \ 0t1 ^ n ?f tive electrons move in orbits of an 
ilhptnal character, the ellipses being much elongated, so that the 

lolar fa ? ! K ;f , P arabI e with those of comets in the 

if anhelinn r tk ™ t ^ e36 cometary ” electrons are in a position 
n their kn° nucleus, they will be moving relatively slowly 
« rtm Lfh ’ ,“ d WiU 1689 ^siutant'te forces tending 

owards the 1! i”™ u? *1°”; The forces attracting the electrons 
m 1 also h® weakest in thi3 position, and the 
ketnical ^® v f !enc y of certain elements can be altered by 

Chlv w® me , an8 Can thus b ® r ® a <% explained, 
'ave more ^ ^ sbow , no changes of valency may he assumed to 
'1 the atom rl U’ arC ii ar ? rblt? for tb ® electrons in the outer zone 
•riginalmu^b^i^Wretation of other properties^ 
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Bomwwe ol the Chemical Elements, their Hietory aa# 
Etymology* Ingo W. D. Hackh (Amr. J . Pham., 1918, 90 
478—492, 565 — 579).— An account of the history and the 
etymology of the elements. Chronological tablee and family trees 
of related elements serve to illustrate the historical description 

H. U. D. 


Modification of the Periodic Table. Ingo W. 1). Hackh 
(Amer. J. Sd. f 1918, [iy] f 46, 481 — 501). — A more ample account, 
of work already published (this vol., ii, 306). C. S. 

Definition of Valency, F. H. Boring (Chevz, News , 1918 , 117 
319—322). — A general discussion of the meaning to be applied to 
the term valency. Valency is described as of four types: (1) that 
existing with helium atoms acting as subatomic units; this is a 
stronger type of valency, and consequently stronger affinity; 
(2) that involved in atomic combinations, that is, the ordinary 
valency, but with affinities which are not correlated to the valencv 
values; (3) a residual or excess valency, which tends to become 
diffuse and is exerted in the formation of molecular complexes; 
and (4) a mors remote type of valenoy, which, being wholly diffuse, 
is more of the nature of an affinity pure and simple, and in this 
case, which is active in cohesion, the idea of valency may be 
eliminated. The author supports his suggestions by extracts from 
various writers. ,T. F. 8, 

•Further Contributions to the Life history of Johann 
Rudolph Glauber. Walter Brteger ( Chem . Weekbl-ad, 1918, 16, 
984 — 987). — A popular account, with portrait, of the life ni 
Glauber. A. ,T. \Y. 


Inorganic Chemistry. 


Hydrogen Sulphide Generator. T. B. Ernest ( J . Am. 
Ohem, Soi\ t 1918, 40, 1224—1226). — A compact form of generator 
with concentric compartments for the iron sulphide and the acid. 
Ease of control, absence of leakage, and largo storage capacity art 
advantageous features claimed for the author’s design, 

H. M. D. 

Method of Handling Phosphorus. Bertram Blount (iwdjiit 
1918, 43, 291 — 292), — Phosphorus may be safely handled in « 
vessel filled with nitrogen free from oxygen. Carbon dioxide can* 
not be used for this purpose, since, should the phosphorus take £»■ 
it will continue to burn, decomposing the gas, C. A. M. 
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Electrolysis of Molten Sodamide and Pota&e amide. 

Lothar Wohler and IV Stang-Lunj> (Zeitsch. Ehktrochem., 1918, 
24, 961 — 270).— An open apparatus ia described in which pure 
sodamide and potaasamide may he prepared by the action of 
ammonia on the molten metals. The apparatus is so constructed 
that the physical constants of the product may be determined 
immediately after preparation, and the purity thereby determined. 
Melting points of the products were obtained from cooling curves, 
and the values, sodamide, m. p. 210°, potassamide, m. p. 338°' 
obtained, instead of the values 149- -155° and 270—272°, re^ 
spectively, which had been obtained previously by Titherley (TV, 
1894, 65, 504). Apart from the breaks occasioned in the cooling 
curves by the solidification of the amides, no other breaks were 
observed. The method of analysis of the amides proposed by 
Dennis and Browne (A., 1904, ii, 558) is modified by moistening 
the amide with alcohol before its decomposition by water. This 
has the effect of making the decomposition occur more regularly. 
The molten amides conduct a current electrolytically, due to the 
ionisation NaNH 2 Na' + NH' 2 . Hydrazine is not formed at 
the anode as was expected, but ammonia and nitrogen, the dis- 
charge of the anion taking place according to the equation 
6NtV + 60 =4NH 3 + N 2 . The expected formation of hydrazine 
was probably prevented by the catalytic action of the sodamide. 
Chlorine and iodine do not form hydrazine with the amides, but 
halogen-substituted ammonias. The specific conductivity has been 
determined, and the values # 3 1C „ =0 593 ohni" 1 for sodamide and 
-0-389 ohm- 1 for potassamide, obtained. The decompositiop 
voltage at the melting point is found to be 0*71 volt for sodamide 
and 0‘87 volt for potassamide, the former having a temperature 
coefficient T52 x 10“ 3 volt-. J. p. g. • 

Alteration in Concentrated Solutions of Sodium Hypo- 
chlorite. M. Bouvet (Bull. Sci. Pharmacol , 1917, 24, 347—349; 
from Ohem. Zentr. t 1918, i, 941). — Concentrated solutions of 
sodium hypochlorite rapidly lose their activity in direct sunlight. 
Decomposition occurs most readily in white glass flasks, consider- 
ably more slowly in vessels of brown glass. Solutions preserved 
m the shadow or in the dark are practically unchanged after four 
weeks. ' H; W. 

Microchamical Reactions of Metals with Rubidium and 
Cassium Chlorides. Jan Vejimande (Pham. Weekbktd ., 1918, 
55, 1131 — 1134). — An account of the preparation of double 
chlorides of csesium and rubidium with mercury, silver, copper, 
bismuth, antimony, tin, lead, nickel, cobalt, cadmium, iron, zinc, 
manganese, and magnesium. These chlorides are analogous to the 
corresponding double salts of potassium and sodium. No double 
chlorides were obtained containing arsenic, aluminium, calcium, 
drontiura, barium, potassium, sodium, or lithium, A. J. W, 
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Silver Arsenide. I. Attempt to Reduce Silver Arsenal 
by Formaldehyde. Enrique V . Zappi and Juan L. Landabuec 
( Bull . Soe. chim 1918, [iv], 23, 318 — 322). — Attempts to reduce 
silver arsenate either in the solid state or in hot or cold ammoniacal 
solution with formaldehyde were not successful. The product 
from the latter method oscillated in composition around that ex- 
pressed by the formula 2Ag 3 As0 4 ,Ag. W. G. 

Thermal Decomposition of certain Inorganic TrinitrideB, 

Arthub R. Hutch (J. Amer. Ghem. Soc. t 1918, 40, 1195 — 1204)* 
— The possibility of regulating the decomposition of metallic tri- 
nitrides, when heated, has been examined in experiments cou- 
ducted at different temperatures. Silver, mercurous, mercuric 
barium, and thallous trinitrides decompose quickly into the corre- 
sponding elements when the temperature is suitably adjusted, but 
the behaviour of lead, cupric, and ammonium trinitrides is not so 
easily controlled. In the case of silver trinitride, which was more 
closely examined, quiet decomposition occurs at 280 — 290°. The 
rate of decomposition was found to increase with the temperature, 
and in a vacuum the evolution of nitrogen was much more rapid 
than at atmospheric pressure. 

An arrangement of apparatus is described in which the thermal 
decomposition of the trinitrides may be quantitatively determined, 
and it is proposed to make use of this in the determination of the 
atomic weight of nitrogen. H. M. D. 

An Impurity of Zinc Dust. 0. Binder {Ghem. Zeit 1918, 
42, 458). — Zinc dust frequently contains a considerable amount c 
chlorine, and should be proved free therefrom before being usei 
for reductions in analytical work. C. A. M. 

Basic Carbonate of Copper. Horace Barratt Dunniclifi 
and Sudarshan Lal (T., 1918, 113, 718— 722).— The statemeir 
that commercial copper carbonate has the same composition a: 
malachite is not in agreement with the authors’ results for thirteei 
samples which have been examined. Attempts to prepare a bask 
copper carbonate of approximately constant composition have 
shown that a substance of the composition 2CnCO 3 ,5Cu(0H),> may 
be obtained by the action of a mixture, of sodium carbonate and 
sodium hydrogen carbonate on copper sulphate solutions. 

H. M.I). 

The Rare Earths . VII. Separation of Holmium. L. F. 

Yntema and B, S. Hopkins (J. Amer. Ghem. Soc., 1918, 40, 
1163 — 1167). — Experiments made with rare earth fractions con- 
taining only holmium and yttrium indicate that these may h 
separated by fractional hydrolysis of the phthalates. By gradu- 
ally raising the temperature of the phthalate solution, basic 
phthalates are precipitated, and the first fractions are found to 
contain a larger proportion of holmium than that present in the 
original rare earth mixture. 
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Fractional precipitation by sodium nitrate from a dilute neutral 
nitrate solution also leads to an accumulation of holmium in the 
first fractions. A^holmium-yttrium mixture with an "atomic 
weight” equal to 97-7, when separated into six fractions by this 
method, gave 103*3 for the “ atomic weight’'’ of the metal in the 
first fraction and 91 3 in the last fraction. The nitrite method ia 
considered to promise better results than the phthalate method. 

H. M. d! 


Fusion and Crystallisation of Iron-Carbon Alloys 

Rudolf Ruer and Franz Goerens (Ferrum., 1917, 14 161—177* 
from Chem. Zentr 1918, i, 907. Compare Ruer and Iliin A ' 
1911, ii, 494 ; Ruer and Goerens, A., 1916, ii, 483; 1917, ii 474)’ 
-With the object of reinvestigating certain portions of the’equil- 
ibrium diagram of iron-carbon alloys, the authors have melted 
pure electrolytic iron with sugar carbon in an electric furnace in 
porcelain tubes in an atmosphere of nitrogen. The melting points 
of antimony (630*6°), copper (1084°), and nickel (1451°) were used 
for the calibration of the thermometer. The mean of the melting 
and solidifying points of the cementite eutectic is found to be 
1145°. that of the graphite eutectic 1152°; the former alloy con- 
tains 4-2% and the latter 4-15% of carbon. The perlite point 
*curs at 721° with 0*9% of carbon. The author? drawee 
conclusion that the formation of graphite in grey pig iron occurs 
in the liquid phase, and that the substance separates as such from 
the molten mass and is not formed by the disintegration of other 
pre-formed crystalline varieties. 

A resume of the data, which are necessary for the construction 
or the melting-pomt curves is appended. jj iy 

Te “P er l f ture Investigations. XX. Chromium and 

f* d Th >*>dor Foehr (Zeitsch. amrg. Chem., 
,7 i04 27— 46).— An account of a detailed study of the alloys 
of chromium and carbon. Alloys saturated with carbon were pre- 
pared by melting chromium (prepared by the alumino-thermite 
process and containing A1 1*33%, Fe 0*62%, Si 0*26%, A1 2 0 3 0*53%) 
! n trl? 6 °* P ure carbon afc temperatures varying from 1840° 
to Job, for fifteen minutes, stirring frequently with a carbon rod 
samples less rich m carbon were obtained by melting a mixture of 
(■nroimum and a finely powdered alloy containing 11*16% of carbon 
m a magnesia crucible at 1800—1850°. At higher temperatures 
L rcimutQ attacks the crucible. Alumina or zirconia is no more 
esistant than magnesia. For the analysis of the alloys, special 
nifraf 5 Were ,.^ evise d’ consisting in oxidising bv means of potassium 
rMnw- 0r i 80< ^ 1Uin P eroxide » carbon and chromium being converted 
respective y, into carbonate and chromate. 

nxi.-tf a ,°^ carbon and chromium fall into two groups: 
^ ?V 0T1 ^ m . ing u ? to S ‘ 5% of carbon 5 completely soluble in hot 
; f l f c ^ ; . fcbase containing more than 8*5% 
bon, partly soluble in the same acid. 
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Th» alloys of the first, group, winch have been prepared contain 
ina Vfil% to 8-49% of carbon, wheu repeatedly extracted with ooM 
2 if -hydrochloric acid until no more chromium dissolves, leave a 
residue of practically pure Cr 6 C 2 . The low carbon alloys show , 
close fracture, those with a higher carbon content being coarser 
and showing distinct crystalline needles. Microscopic sections 
etched with hydrochloric acid (no other etching reagent is apphe 
able to these alloys) show crystals of the compound embedded in 
a eutectic. The alloy containing 8' 49% of carbon is practically pure 


CivCo and contains no wk»wv, ^ 7 ° . ™ 

of crystals. The carbide, CrA, which can be prepared in quantity, 
tems silvery crystals, D « Ml#, m. p. 1665°. It is not attacked 
by aqua regia, and on melting undergoes no appreciable deco™, 
position. No trace of the compound Cr 4 C described by Moman 

was found. . . ,, 0 

The alloys of the second group, containing more than 8 *o'» 
of carbon, contain no frte chromiiun, only carbide and graphite. 
The carbon content of the saturated alloys increases with the 
temperature of preparation, from 12-42% at 1840® to 14 03% ,, 
2233°, and more rapidly to 23-12% at 2567®. When treated with 
hot 24% hydrochloric acid, part of the alloy dissolves the ratio of 
chromium to carbon dissolved indicating that the soluble carbide 
has the composition Cr 4 C 2 . The existence of this compound coal 
not be confirmed by isolation. The residue insoluble in hot acid 
contains graphite, together with the carbide, Cr 3 C 2 , which, after 
SJStoTSf the graphite, is obtained 99 -99-5% pure The 
three constituents, Cr 3 C.,, Cr 4 C 2 , and graphite can be identified in 
microscopic sections, which show no eutectic. Possibly above 22.# 
a higher carbide, CrC, is formed. . , , 

The carbide, Cr,C ? , is resistant to all acids. It is darker in 
appearance than Cr„C 2 , has Df s =6 683, and melts at about 
1890±10° In the molten condition, it reduces magnesia, alum™ 
and zircoiiia, and apparently undergoes partial decomposition when 
melted into Cr 4 C 2 and graphite. It is decomposed by chlorine at 
a red heat, formi'ng chromium trichloride and amorphous carton. 

The chemical composition of the alloys rich in carbon in » 
affected by the rate of cooling, but larger crystals are develojied 
when the rate of cooling is retarded. An alloy saturated » 
carbon boils at about 2570° under 8—14 mm. pressure, the vapour 
being pure chromium. , , 

From the data obtained, the equilibrium diagram for * the * 
chromium-carbon has been constructed. B. H. 

Met&etannic Aoid and its Compounds. August Kt® 
SCHMIDT ( Manatsh ., 1918, 39, 149— 178).— On account of theta- 
crepancies in the literature concerning the action of nitric acia 
tin, a reinvestigation hag been made. If nitric acid w 1 u 
with If— ’2 volumes of water, the only product is stannous mtr . 
and with stronger, and oven undiluted, acid at 0 15 , 6 , 

ation of stannous nitrate can still be observed, accompanied . 


eutectic, the section showing a uniform mass 
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normal or basic stannic nitrate; within the stated range of tempera* 
ture, the yellowish* white precipitate which may be formed consists 
0 f a mixture of white stannic nitrate soluble in water with in- 
soluble} yellowish- white basic stannic nitrate. Stannic nitrate 
even at the ordinary temperature slowly changes into the meta- 
salt, and for this reason the white, bulky precipitate which it 
yields with aqueous sodium hydroxide may not dissolve completely 
in an excess of the reagent; at 45°, the change in the stannic 
nitrate is so rapid that the solution suddenly gelatinises, and, after 
prolonged heating at 100°, the transformation is complete, The 
powdery product of oxidation of tin with hot nitric acid, commonly 
described as metastannic acid, is really a nitrate of metastannic 
acid which, on washing with water, gives rise to metastannic acid 
as a secondary hydrolytic product. Metastannic acid, obtained by 
the action of nitric acid (D 1*40) on tin and careful washing with 
water, when dried in air at the ordinary temperature has the com- 
position 5H2Sn0 3 ,4H 2 0, the 4HoO being lost on storage over 
sulphuric acid in a vacuum for several days; the nitric acid is 
removed only with difficulty, and if alcohol is used instead of 
water, the washing has to he still more prolonged ; the primary 
oxidation product is therefore in all probability a metastannic 
nitrate which yields metastannic acid by hydrolysis. Metastannic 
acid shows no double refraction under the polarisation microscope 
and is an amorphous powder; it is capable of combining with 
hydrochloric acid or sulphuric acid with development of heat, the 
resulting compounds being very easily hydrolysable. The quinque- 
moleeular formula for the anhydrous acid is confirmed by ail 
analysis of sodium metastannate, produced by the action of sodium 
hydroxide on metastannyl chloride, the resulting compound having 
the composition 5Sn0. 2 ,Na 2 0,4H 2 0. The parastannic acid described 
b/ Engel (A., 1898, ii, 29) is ordinary metastannic acid. Meta- 
stannic nitrate, prepared by the action of hot nitric acid on tin. 
has the composition 5Sn6 2 ,2HN0 3 ,3H 2 0, whether dried *in a 
vacuum over sodium hydroxide and calcium chloride or between 
porous tiles in the air; the compound obtained from tin and cold 
nitric acid probably consists of a mixture or compound of stannyl 
nitrate, Sn0(N0 3 ) 2 , and the above metastannic nitrate; both 
nitrates gradually decompose in ultra-violet light with liberation 
of nitric acid. The action of hydrochloric acid on metastannic 
acid yields a stannyl chloride which, after being washed free from 
soluble tin salts by diluted hydrochloric acid and dried in a vacuum 
over sodium hydroxide and calcium chloride, has the composition 
^n0 2 ,2HCl,3H 2 O ; the primary, pasty product, on account of its 
content of free acid, gives a clear solution in water, hut when dry 
does not dissolve entirely on account of hydrolysis. As simple 
“-stannic acid and the /8-metastannic acid are colloidal substances 
capable of reversible inter-transformation, the change occurring 
roore readily, however, from the a-acid to the meta-acid, these facts 
accord well with the respective formulae H 2 Sn0 3 and (H 2 Sn0 3 ) f( ; 
he structure of the latter is represented by a cyclic skeleton con- 
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Uinine five tin atoms and five oxygen atoms arranged alternately 
£th tin hydroxyl groups attached in pairs at e^ tm atom. The 
d-jinnvl chloride is therefore represented as Sn 5 0 5 (0H) 8 g, the 
Slrato as Sn s 0 5 (0H) 8 (N0 3 ) 2 and the metasulphate as 
Sn 5 0 5 (0H) 8 S0 4 . 

Presence o! Vanadium and Arsenic in the Suhterranea# 
Waters of Bell-ville (Cordova). Atilio A. Bado (Bol. Acad 
Nac Ciendas, Cordoba , 1918, 23 , 85-96).-An account ,1 
analyses of water from the district of Bell-ville, m Argentina 
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Hydrothermal Mineral Formation. Wolf J HttonK and 
J Koenigsberger ( Zeitsch . anorg. Chem., 1918, 104, 1 26).- 
The investigations described in an earlier communication have 
, e 1 ,-‘f , /a 1906 ii 653). The experiments have been 

Sn°ed to the tystem K,0-A1A-Si0 2 -H 2 0 with or without 
carbon dioxide. The starting materials used were potass™ 
dlicTte (potassium water glass) and an aluminium hydrond. 
hydrogel or in some cases a 0 5 molar solution of po ass™ 
aVuminate Carbon dioxide was added either as potass,™ 
carbonate or as solid pellets just before closing the b ° mb - ^ 
several constituents in the proportions required were heated for 
varying lengths of time (12 to 180 hours) at temperatures varying 
from 100“ to 440“ in a strongly made bomb. Inside the bomb* 
a fiTtor tube so arranged that by inverting the furnace the liquid 
contained in he bomb could be filtered into this tube and any 
c“stals separating subsequently collected and examined. The 
products were identified generally by optical methods ^ 

P On few occasions were any crystals obtained in he filtor tuk 
the only products identified being quarte, qrthoclase, zeo hte, sod 
ZuR not lencite or nepheline. With nsmg tomperatom> 
quantity of leucite in the sohd l phase diimnuhest^toforttocta 
increasing From the slight amount of filter-tube proa 
obtained it is clear that the concentration of potassium ahummw 
silicate in the water at the temperature i employed w ^ a d 
not likely appreciably to affect the critical temperature of » 

Wa ^tassium felspar was only identified when tie . twp-J* 
was 360° or above. This critical temperature (360 ± 
should be an important fixed point for the 
The presence of carbon dioxide or of sodium or ' calc ™“ . mpen . 
duced in the form of lahradonte does not affect the cntica F 
turn Albite was not observed up to 430“ but Baur has obtain* 
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it under similar conditions at 450° (A., 1911, ii, 991). In presence 
of carbon dioxide at 310°, quartz alone is stable, the alumino- 
silicates appearing to be transitional with short heating at lower 
temperatures, forming again with longer heating at higher 
temperatures. The succession of minerals observed in nature is 
in better agreement with the results of experiments in which much 
carbon dioxide was present than in those without. 

The formation of zeolites in absence of carbon dioxide commences 
below 100° and may increase up to 400°, but probably their limit 
of stability, with the exception of analcime, is below 300°. 

The opinion is confirmed that, in hydrothermal syntheses below 
400°, equilibrium is seldom attained. E. H. R. 

Meteoric Iron from Chili (Dehesa). F. Berwkrth (Tsch. 
I/trt. Mitt., 1917, 34, 272).— This mass was described by Daubree 
in 1868, and was stated by Domeyko to have been found in the 
Cordillera de la Dehesa, near Santiago. ’From its compact appear- 
ance and Domeyko’s analysis (Ni 14%), it was placed in the group 
of nickel-rich ‘compact irons.’ Microscopical examination of an 
etched surface shows, however, that the structure is octahedral. 
The following new analysis (mean of two by E. Dittler) was there- 
fore made, showing that this iron belongs to the group of very fine 
octahedrites. 

Insol. 

Fe. Ni. Co. (Schreibersite). 

87-40 11*97 0*50 0*07 

L. J. S. 
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Calculation of the Possible Error in Gravimetric Estima- 
tions. V. Zotjer {Bull. Set. Pharmacol. , 1917, 24, 298 — 302; 
from Ckem . Zentr., 1918, i, 945). — In the gravimetric estimation 
of the amount, x, of a substance, X , dissolved in water by con- 
version into an insoluble substance, T, and weighing the quantity 
of the latter, y, the possible total error, exclusive of that due to 
the personal factor, is exactly equal to the algebraic sum of the 
individual errors. If m 1 and m 2 are the molecular weights of X 
and F, respectively, Am, and A m, 2 the accuracy of their determina- 
tion (the value 0 = 16 being considered exact as fundamental), the 
relative error is expressed by the following relationship: 

A#/ x = {m»y . Am, + m lt y . A m 2 + . m*^y)f(x . m\). 

The estimation of sulphuric acid by weighing the barium 
sulphate formed is chosen as example ; the possible sources of error 
are the solubility of the sulphate in water, adhesion of the pre- 
cipitate to the glass, adhesion of foreign matter to the precipitate, 



H. 404 


ABSTRACTS Off CttEMtOAt, PAPERS. 


the weight of dust falling on the precipitate during the estimation 
increase in weight of the crucible by deposition of moisture, errorj 
in weighing, and loss during incineration. Of these, the solubility 
and the error in weighing can be mathematically treated; the 
others are, in part, independent of y } and their sign and magnitude 
can only be arbitrarily estimated. In the case given above, the 
uncertainty is calculated to be 11:1000. 5. W. 

Colorimetric Determination of the Reaction of Bacterio- 
logical Media And other Liquids. G. I). Barnett and H. 3, 
Chapman (Amer. J. Pharm., 1918, 90, 592 — 595).— The method 
depends on the superimposing of two extreme colours of th* 
indicator, as first proposed by Salm (A., 1906, ii, 218). Bor ex- 
ample, in the case of a pheOolsulphonephthalein solution, the 
observed colour may be regarded as being composed of a definite 
amount of red with a definite amount of yellow, and may be ! 
matched by superimposing the extreme red and extreme yellow 
of the indicator in proper concentrations. If five drops of a solu- 
tion of this indicator bo added to a tube containing 5 c.c. of dilute 
acid, and five drops to another tube containing 5 c.c. of dilute 
alkali, the colour observed by transmitted light through both tubes 
will be half-way between the yellow and the red. This is the liali- 
transformation point, and is a definite constant for this indicator. 
By partitioning the ten drops of indicator in varying proportion? 
between tubes containing the same amounts of acid and alkali, and 
viewing each pair by transmitted light, a series of colours covering 
the range of usefulness of this indicator (6'9 to 8 - l p H ) will be 
obtained. By standardising the series by comparison with solu- 
tions of known hydrogen-ion concentration, it may be used ?.s a 
colour standard for the determination of unknown reactions. 

C. A. M. 

Simple Application of the Volhard Principle for the 
Estimation of Chlorides in Blood Plasma. W. C» Kapplite 
(J. Biol. Chem ., 1918, 35. 509 — 512).— The citrated plasma, is 
diluted with water, the chlorides precipitated by a standard solu- 
tion of silver nitrate, and, after filtration, the excess of silver 
titrated by potassium thiocyanate, using iron ammonium alum w 
an indicator. Employing a silver nitrate solution of such * 
strength that 1 c.c. is equivalent to 2' 5 mg. of sodium chloride, 
a thiocyanate solution of one-fifth of the strength of the silver 
nitrate solution, the error in the estimation of the chloride? in 
2 c.c. of the plasma does not exceed 1%. H. W. B, 

Important Alteration in a ; Sodium Thiosulphate Solution. 

H. I. Waterman (Chem. Weehblad, 1918, 15. 1098 — 1099).- 
From May to August, the strength of a sodium thiosulphate sola* 
tion, as determined by the iodine method, altered fm* 
0-923 x A r /10 to 1-021 x A/10. The author is unable to suggest 
an explanation of the phenomenon. A. J. W- 
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Gaaometric Estimations, Axdkh Renaud (J. 
Pharrn. #Aif7l»j 1918, [vii], 18, 104 — 106), — To avoid frequent 
standardisations of the nitrometer in the estimation of nitrogen 
in urea, a second tube* exactly similar to the nitrometer tube, is 
employed. A known amount Of urea is decomposed as usual in the 
nitrometer, and the volume of nitrogen obtained is noted. The 
same volume Of aif is then admitted to the comparison tube, and 
this volume is used as the standard in subsequent estimations. 
[See, further, f . Soc. Chem. Ind November.] W. P. S, 

A Survey of Methods for the Estimation of Nitrites and 
Nitrates in th6 same Solution. Alice OelSneH (Zeilsch. migetO. 
Ckeni-j 1918, 31, 170—172, 178 — 179). — The various methods 
available for the estimation of nitrites and nitrates in presence of 
each other are reviewed. The colorimetric methods are suitable 
for water analysis. The diphenylamine-sulphuric acid reagent is 
available for both nitrates and nitrites, since, when diluted with 
a definite vplume of water, it ceases to react with nitrates and 
shows a blue colour with nitrites. The nitrites are estimated first 
and then destroyed with urea and sulphuric acid or by boiling 
with ammonium chloride; this treatment does not affect the 
nitrates. Letts and Rea (T., 1914, 105, 1157) recommend 
diphenylbenzidine. Several gasometric methods have been 
described, depending on the evolution and measurement of nitrogen 
or nitric oxide. For instance, on boiling a nitrite with ammonium 
chloride, nitrogen is evolved equivalent to twice that of the nitrite; 
the presence of nitrate has no influence. Ferrous chloride in 
presence of acetic acid or ferrous ammonium sulphate alone, on 
boiling, decompose nitrites with evolution of nitric oxide, which 
may be measured in a eudiometer. The subsequent addition of 
hydrochloric acid to the same solution causes the decomposition of 
the nitrates according to Schlcesing’s method. Nitric oxide may 
also be liberated first by hydriodic acid, which decomposes nitrites, 
and then by ferrous chloride and hydrochloric acid, which decom- 
poses nitrates. Winogradsky prefers to estimate the nitrites by 
titration with permanganate, with the formation of nitrate, and 
then the total nitrates by Schlocsing’s method. In the analysis 
of culture media for the study of the progress of nitrification and 
lenitrification by bacteria, the author recommends the perman- 
ganate method, the solution of nitrite being titrated into the 
liluted permanganate, previously acidified and warmed to 40°. 
Towards the end of the titration, plenty of time must be allowed 
between each addition, as the oxidation is somewhat slow. The 
ytal nitrogen is then determined as ammonia after reduction by 
me and iron in alkaline solution, The method gives much closer 
esults than Winogradsky’s, and is applicable to culture liquids 
diiclp do not contain ferrous sulphate, which, moreover, is not 
^ or growth of these bacteria. 

fhe culture media may contain small quantities of other reducing 
ubstances which involve a constant error, generally negligible. 
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Citric acid is generally employed, but does not affect the nitrit, 

C r»Ln performed in the manner described. Ammonium safe 
are equated by boiling before reduction of the total nitrate 
FranreT and Lehman (A., 1909, ii, 517) have criticised the gaso- 

metric methods as applied to bacteriological work, and reeommea 
metric mei , A ^ 1906 y 392 ) for liquids containing muck 

Sic E based 'on^'oxidation of nifritee by peroxide an d 
their decomposition by hydrazine sulphate, the mteates W 
determined in both portions by precipitation with nitron. Methods 
of minor importance have been based on the precipitation 01 

nitrites by 2 : P 4-diamino-6-hydroxypyrimidine sulphate, and on the 

elimination of nitrites by esterification with methyl alcohol „ 
presence of standard hydrochloric acid, the loss of acidity be, a- 
determined. 

Gravimetric Estimation of Phosphates. W. R. M^muerv 

ssm M 

JESJIfViSl “LS",w ** «• - 

sa. - baK*2iSSsrc 

ammonium phosphate is precipitated at eu c ^ M 

at the ordinary temperature. 

The Estimation of Phosphoric Acid as Magnesium 
Ptrrnnhosnhate IV. 1). Balaheff ( Zeitsch . anoig. Chem., 191.. 
TS IS 6u account of the slight solubility of the two pto 

g§Siff|g| 

Experiments on the method of 0 chloride am 

added to a hot solution ra presence of pro 

precipitation occurs on cooling, show that toe p P^ ^ ^ 

s-aiggj^gyt ^ ■ »s; 

S 2X WSi. SS Sbi. * <*s?2St B 

SBSaaraM'-ts'W-f 

chloride present. 

Rapid Micro-method f orthe ^Estunation^of 

irtE 

added* ^facilitate precipitation and A*** 
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The uranium phosphate is then dissolved in acid and the solution 
treated with potassium ferrocyanide. A red colour is developed, 
the intensity of which is compared in a colorimeter with that pro^ 
dueed in. a similar manner from a standard uranium phosphate 
solution in hydrochloric acid. jj g 

Use of Manna in the Estimation of Boric Acid. Lillian E. 

Iles (Analyst, 1918, 43, 323). — A freshly prepared solution of 
manna can replace glycerol in the estimation of boric acid. As 
a rule, about 5 grams of manna in solution are equivalent to about 
25 c.c. of 80% glycerol. q a m 

Estimation of Silicon in Ferrosilicon. P. Nicolardot and 
J. Koenig (Ann. Ghim. anal 1918, 23, 169 — 173). The ferro- 

silicon is fused with sodium carbonate and potassium nitrate, and 
the silica then estimated by the usual methods. W. P. S. 

Estimation of Total Carbon in Various Biological 
Substances. Andre Benaud (/. Phann . Chirn 1918, [vriiL 18, 
06— 108).— -The substance is heated with sulphuric acidf and 
lotassium dichromate, and the resulting carbon dioxide, tofether 
nth other gases, is absorbed in ammoniacal calcium chloride solu- 
ion. The resulting calcium carbonate is then estimated volu- 
netrically. If ammoniacal barium carbonate is used for the 
.bsorption, the barium carbonate obtained may be converted into 
larium sulphate and weighed as such. [See, further, J. Soc. 
‘'hem. Ind., November.] W. P. S. 

Estimation of Potassium. Thos. Steel (Analyst, 1918, 43, 
; 48 — 349). — The hydrochloric acid solution containing the 
jotassium, and also iron, calcium, magnesium, etc., but free from 
ilica, is evaporated with the addition of an excess of platinum 
hloride, and the residue obtained is treated with a mixture of 
.lcohol, 76, ether, 13, water, 11 parts. The precipitate is 
•ollected, washed with the alcohol-ether-water mixture, then dis- 
olved in boiling water, and the solution boiled with an excess of 
odium formate; after a few minutes, hydrochloric acid is added, 
lie heating continued until the reduced platinum has flocculated, 
nd the platinum then collected, washed, ignited, and weighed. 

W. P. S. 

Volumetric Estimation of Barium and the Solubility of 
Barium Chromate in Various Aqueous Solutions. John 

Liddell (Ancdyst, 1918, 43, 287 — 289). — Barium chromate, as 
tamed in the separation of strontium and calcium, may be 
letermined by a method analogous to that used for lead. 

7 ~f precipitate of barium chromate (about 0T5 gram) is col- 
fcted on asbestos in a Gooch’s crucible and dissolved in 25 c.c. 

1 s T011 b hydrochloric acid and 75 c.c. of water, and the solution 
Ba e up to 200 c.c. About 6 grams of potassium iodide ai*B 
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added and, after ten minutes, the liberated iodine is titrated wah 
standard thiosulphate solution. It is essential that the hydra 
chloric acid should be cold and dilute t 0 prevent liberation „| 
^h urine bv the chromate. The method has been used to detemm, 
the solubility Of barium chromate in water and various aqueou, 
solutions under the ordinary conditions of washing a precipitate 
The results showed that for washing banum chromate, pure water 
is preferable to 1% ammonium acetate solution, which dissolve 
about four times as much of the salt as water. C. A. M, 

Method for the Separation and Estimation of Barium 
Associated with Strontium. F. A. Gooch and M A. Sodemu 
yj ' 7 g c i 1918 46 , 538- — 540) .—Barium and strontium may 

be separated by treating the saturated solution of their chloride 
with a mixture of concentrated hydrochloric acid and ether (4:1); 
about 50 c.c. of this mixture are required for 0-5 gram of the mixed 
salts The precipitated barium chloride is then collected on ai 
asbestos filter, washed with the hydrochloric acid-ether mixture, 
dried at 150°, and weighed. [See, further, J. Hoc. Wear M. 

November.] 

Volumetric Estimation of Zinc. R. Howden (Ohm.Nmj, 
iQifi 117 322] — Zinc cau be estimated volumetrically as chloride 
and ’in the absence of salts of ammonium and the heavy meUk 
to the following way. The solution is evaporated to remove most 
of fte free TJandteen exactly neutralised by JV / 10-sodium hydi- 

oxide using one drop of methyl-orange as indicator. The solution 

Tthen titited further with if/ 10-sodium hydroK.de, usmg M 
nbtbaleiti as indicator. Towards the end of the titration, the 
Sutton is boiled, and the end-point taken as that point where tk 
colour remains on boiling. The method is stated tojin 
absolutely concordant results. 

Analysis of Commercial Zinc. L. Bertiaux ( Atm . Chi. 

1918 23 161—169, 181-191). -Methods are described a 
detail for the estimation of the following impurities m conunem 
ted, iron, cadmium, sulphur, carbon, copper, arsenic, £ 
antimony. Analyses of forty-two ^ . are - 
maximum amount of copper found was 0 012%, [ 

iron 0-210%, of lead 2'327%, of cadmium 0 380 k, of 8Ul P n ”> ' ■ 
and of carbon 0'033%, Arsenic and antimony were pr 
traces only. [See, further, J. Soc. CUm. M., 658a.^ p g 

Separation of Traces 

Saul and David Crawford (Analyst, 1918, io’ h vdroxyqninolinr 
septic known as quinosol (the potassium salt ofjd Ti II 
0-sulphqnic acid) gives a precipitate vnth tracw 

01 gtam of quinosol is dissolved in 1 ■ . « precipe 

0-0002 gram of copper (as a salt), a voluminous, yellow pr«P 
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forms within eighteen hours; the precipitate h soluble in dilute 
hydrochloric acid. By means of this reagent, copper may be 
detected in distilled water which has been stored in copper vessels. 
Other metals in very dilute solution do not give a reaction, but a 
precipitate may be obtained from a concentrated solution of a 
mercuric salt. W. p g 

The Detection of Mercury in Urine, with Employment 
of a New Solvent for Mercuric Sulphide. 8. Gutman 

(Bwchem. Zeitsch ., 1 91S, 89, 199 203). — The solvent in question 
is a solution of hydriodic acid, prepared by dissolving 5 grains of 
potassium iodide in 12 c.c. of 10% sulphuric acid, and diluting 
to 25 c.c. The urine is treated first with hydrochloric acid and 
potassium chlorate to destroy the organic matter. From the 
slightly acid solution, mercury is precipitated by hydrogen 
sulphide. The sulphide is purified by dissolving in aqua regia and 
reprecipitation with hydrogen sulphide. This precipitate, if it is 
mercuric sulphide, should he insoluble in hot nitric acid solution, 
but soluble in aqua regia and the given solution of hydriodic acid 

S. B. 8. • 

Adsorption of Colloidal Hydroxides. K. Scheringa 
(Pharm. Weekblad , 1918, 55, 1070 -1074). — The author considers 
that in analysis the adsorption of ordinary salts by metallic hydr- 
oxides has not much practical significance. In separating iron, a 
large excess of alkali is undesirable. A. J. W. 

Precipitation of Iron by Hydrogen Sulphide. R. 

Winderlich ( Zeitsch . physihal . Chem. Unterr., 1917, 30, '254 - 
from Chem . Zentr., 1918, i, 814). — It is commonly stated that 
hydrogen sulphide does not produce a precipitate in solutions of 
ferrous salts. This is so only in solutions in mineral acids. Even 
Gay-Lussac mentioned that in the presence of sodium acetate a 
: precipitate of ferrous sulphide is obtained. Ferrous sulphide is 
also precipitated from solutions of ferrous acetate in acetic acid 
and of iron powder in citric or succinic acid. C. S. 

Use of Titanium Trichloride as a Reducing Agent in 
the Estimation of Iron by Titration with Permanganate 
in Hydrochloric Acid Solution. L. Brandt (Chem. Zeit .* 
1918, 42, 433 — 434, 450—451). — Titanium trichloride solution 
may be used in place of stannous chloride solution for the reduc- 
tion of ferric salts previous to the titration of the latter with 
permanganate solution. The ferric salt may be reduced by the 
addition of exactly the requisite quantity of the titanium tri- 
chloride solution, or an excess may be added, and this excess then 
removed by means of copper sulphate. The presence of platinum 
chloride, potassium dichromate, or arsenic acid in the ferric salt 
solution does not affect the results, Copper sulphate may also he 
used for removing excess of stannous chloride when this is 
employed for reducing the ferric salt. W. P. S. 
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The Colorimetric Estimation of Cobalt. E. Gabriel .Tones 
/Analyst 1918, 43, 317— 319).— Small quantities of cobalt (00] 
to 0-1%) ’may be colorimetrically estimated by means of a solutio, 
rf a-nitroJ-naphthol, as used by Atack (A.. Wl« b«, 
ammonium citrate solution being added to eliminate the effect# 
moderate quantities of many other metals. In the case of 
varnishes a solution of the ash from the sample in hydrochlon, 
acid is treated with the reagents, and the coloration compared will 
those given by different quantities of a standard solution of cobalt 
containing the same amounts of ammonium citrate and a-mtros# 
|3-naphthol. About 0-1 mg. of cobalt is the most satisfactoij 
ouantity for the comparison. It is essential that the solution! 
should contain about the same amount of free ammonia. Iron, 
zinc and lead do not interfere with the estimation, but coppei, 
nickel, or manganese, if present in notable quantities, must 1* 
removed prior to the estimation. A ' M - 

Estimation of Tin in High-grade Wolfram Ores, and 
the Use of Lead as a Reduction Agent in Pearce s Assay 

A R. Powell (.7. Sac. Chem. Ind., 1918, 37 , 285 287t).— 0» 
gram of the finely ground sample is added to 5 grams of fused 
“bisulphate” the mixture heated to redness, then cooled, and 
boiled with about 80 c.c. of 5% tartaric acid solution. The in- 
soluble portion is collected, washed with hot water, ignited wMi 
wet in an iron crucible and fused with sodium peroxide, and the 
tin estimated in the usual way. Traces of tin remaining in the 
tartaric acid solution may be recovered by means of hydrogen 
sulphide The results obtained are trustworthy and agree vra 
those found by the aqua regia method, the potassium cyanide 
fusion method, and the sodium peroxide fusion method. M 
may be used for the reduction of stannic salts. The solution from 
the sodium peroxide fusion is rendered slightly acid with hydio 
chloric acid, diluted to 100 c.c., 20 grams of sodium chloride, 40 a 
of concentrated hydrochloric acid and 10 grams of granulated M 
are added, and the solution is boiled for twenty minutes after ft< 
disappearance of the ferric chloride colour. A piece of marte 
then added, the solution cooled, d.lnted w.th SO c^ dW 
sodium hydrogen carbonate solut.on, and titrated with iodine HU 
tion without removing the excess of lead. 

Quantitative Estimation of Vapours in Gases, i 
Differential Pressure Method. HaroldS. Davis ' * 

Davidson Davis (/. Ini. Eng. Chem 1918. 10, 4 

The method depends on the fact that the vapour ( 

liquid is independent of the kind of gas above i , P j 
gas is inert (Dalton’s law of partial pressure); deviations » 
this law are known, but it holds in the case of be ““ n fl asks ^ 
If two flasks are connected by a manometer, one o fi , 

taining air and the other a mixture of air and benzen 
corresponding with a pressure less than the saturat P 
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and a small bulb of benzene is broken in each flask, the liquid 
benzene in the second flask will add only the amount of pressure 
necessary to bring its pressure up to saturation; the benzene in 
the flask containing air only will, however, produce the total 
saturation pressure, and the manometer will register a difference 
in pressure equal to the pressure of the vapour in the original gas 


Application of the Difierential Pressure Method to the 
isUmation of Benzene and the Total Light Oil Content 
f Gases. Harold S. Davis, Mary Davidson Davis, and 

)onald G. MacGregor. ( J . Ind. Eng. Chtm 1918, 10, 712 718). 

-Details of procedure are given for the application of this method 
preceding abstract) to the estimation of benzene, toluene, and 
ylene in gases. yq p’ g. 

Absorption of Light Oils from Gases. Harold S. Davis 
ind Mary Davidson Davis (/. Ind, Eng. Ghem., 1918, 10, 
'18— 725).— The vapour pressure of benzene from its solution in 
»il is governed by Henry's law for the solubility of gases in liquids 
md by Babo's law for the constancy of the fractional lowering of 
lie vapour pressure from a solution over variations in tempera- 
ture, and the flow of oil necessary to remove completely the benzene 
rom a gas may be calculated accordingly. Determination of the 
nolecular weight of an oil when dissolved in benzene is suggested 
ls a method for standardising oils as regards their efficiency for 
ibsorbing vapours from gases. yj p. g. 


Estimation of Alcohol in Spirituous Liquors. Nagendra 
Sandra Nag and Panna Lal (J. Soc. Chtm. Ind., 1918, 37, 
!90t) . — known weight of the alcoholic liquid is treated in a 
graduated cylinder with an excess of anhydrous potassium 
iarbonate, 5 to 10% of water being added if the alcohol content 
s more than 90%; the mixture is then shaken and allowed to 
main, or it may be subjected to centrifugal action. It separates 
flto three layers’: a lower layer of solid potassium carbonate, a 
Mdle layer of saturated potassium carbonate solution, and an 
Jpper layer of alcohol hydrate, 40>H 5 -0H,H 2 0, which contains 
14 061% of alcohol by volume or 91*089% by weight. The per- 
^fltage quantity of alcohol in the sample is 

i v + v x 0’00275)[1 - 0001068(* - 15*6)] x 0- 7936 x 94 06 / W. 

^ is the volume, in c.c., of the alcohol hydrate observed, v the 
'olume of the saturated potassium carbonate solution, t the 
emperature, W the weight in grams of the sample taken, 0*00275 
& the solubility (in c.c.) of the alcohol hydrate per c.c. of the 
: potassium carbonate solution, 0*001068 the apparent 

, mcient. of expansion of alcohol hydrate, and 0*7936 is the Djl* 
r isolate alcohol. ' W. P. S. 
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LeWlwibinoJ m w'.tw conning hydroside is boiled (« 

a few minutes with o-aminobenialdehyde. The mixture is the. 
eooted acidified, and made alkaline again with sod™, 
hydrogen carbonate. A fluorescent solution is obtained from 
which 3 -hydroxy- 2 -methylquinohne can be extracted by ether; oj 
Staling oB the ether, it is obtained as a white residue, wh lc h 
Z V ‘ a deep red colour with ferric chloride in alcoholic solution. 
The alcoholic solution also gives a brilliant blue fluorescence on 
dilution with water. These two reactions are characteristic.. ^ 

The Detection of Sucrose in Milk. G. J>. Elsdon (Amlp, 

iqio ao 900 093 \ — The most sensitive test for sucrose m luiit 

L a motion of Gayauxs test, in which 15 c.c of the mift 
are treated with 1 c.c. of 3 A’hydrochloric acid and 0 5 B iam oi 
resorcTnol On diving five drops of the resulting mixture on a 
white tile on the later-bath, a red coloration is obtained m th 
presence of as little as 0 ' 02 % of sucrose. L ' A - 

Titration ol Oxalic Acid by the Conductance Method, 

Herbert S Haiined and Clinton N. Laird (/. Avia . tltw. 
Oc tets 40 1213 — 1218).— The electrical conductivity incite 
aSords a mean’s of titrating a strong acid in presence of mu j 
weaker acids, and as a result of observations on the change J 
conductivity which occurs when a solution of oxalic aud la titia w 
with solium hydroxide, it is found that the replacement of If 
first hydrogen atom by sodium is indicated very s arp y y * 
conductivity. The influence of dilution on the sharpness of th 
change in the conductivity at the point at which the acid 
is formed has been examined, and it appears ^atthea^up^ 
of the change increases with the dilution. The p 
carbonate in the hydroxide solution leads to high results when fc 
conductance method is used in the estimation oi oxalic acid Ite 
further, J. Soc. Chem . Ind. f 653a. J 

Separation oi Oxalic' Acid from Tartaric Acid. Akmoti 
Bau \chtm. 'MU., 1918, 42. 425 - 426 ).-The 
not more than 0-2% of oxalic acid, is treated with bone : acid 
one-fifth of its volume of calcium acetate eolation, the m« 
kept in an ice-chest for forty-four hours, the precipitate of catou 
oxalate then collected, washed, ignited, and the resutog 

oxide titrated with A/10-hydrochlonc acid The volume o 

filtrate and of the wash water must he noted; .$* c «l« 
calcium oxalate in the filtrate is equivalent to 3 42 mg. ot 
acid per litre, whilst in the wash water it is equivalent to H 
of oxalic acid per litre. The weight of oxalic acid ^ 
corrected accordingly. The calcium acetate solution used 
by adding 500 c.c. of a solution of 330 grams of sodium 
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ju 300 c.c. of water to 25 grams of calcium chloride dissolved in 
300 c.o. of 50% acetic acid ; the mixture is kept at 7° for forty - 
eight hours, and then filtered. The amount of boric acid required 
to prevent the precipitation of calcium tartrate is at least 0‘ 25 mol. 
of bofic acid expressed in terms of tartaric acid, but a large excess 
of boric acid does not interfere. W. P. S, 

Detection and Identification oi fldalonic Acid. Bgugault 

(.4»n. Chinn. aval., 1918, 23, 154 — 155). — Malonic acid condenses 
with cinnamaldehyde to form cinnamylidenemalonic acid, a yellow 
compound, in. p. 208°, practically insoluble in water (compare 
Riiber, A., 1904, i, 894). A mixture of 0T0 gram of malonic 
acid (or an equivalent quantity of its sodium or calcium salt), 
15 drops of cinnamaldehyde, and 1 c.c. of acetic acid is heated 
at 100° in a sealed tube for ten hours. The mixture is then 
diluted with 15 c.c. of water, the solution saturated with sodium 
carbonate, filtered, and the filtrate acidified with hydrochloric 
acid; the yellow precipitate formed is collected, dried at 100°, and 
weighed. Each gram of malonic acid yields approximately 1*10 
gram of cinnamylidenemalonic acid. Oxalic acid, succinic acid, 
citric acid, sodium chloride, or potassium sulphate do not inter- 
fere with the reaction. W. P. S. 

Estimation of Indigotin. Wilhelm Heinisch ( Fdrbcr-Zcit ., 
1918, 29, 183 — 184, 194 — 197). — -The most suitable method for 
the estimation of indigotin in indigo is by titration with per- 
manganate. Constant values for the oxygen consumed aro only 
obtained by performing the titration in highly dilute solutions, 
from 1 part of indigotin in 20,000 of water, onwards. The 
constant value does not represent the oxidation of 1 molecule of 
indigotin by 2 atoms of oxygen with the formation of isatin, as 
was formerly supposed, but corresponds with the production of a 
complex oxidation product resulting from the action of 9 atoms 
of oxygen on 5 molecules of indigotin. Thus 262 parts of indigotin 
require 28'8 parts of oxygen, or, in other words, 1 mg. of potassium 
permanganate oxidises 2*3 ing. of indigotin. Using this ratio as 
the basis of the standard permanganate solution, it is possible 
to dispense with the usual practice of standardising the perman- 
ganate against a sample of indigotin of known purity; ferrous 
ammonium sulphate or an oxalate may he employed. The resi- 
dual colour of the oxidised indigo solution ranges from yellow 
to reddish-brown, and the exact end-point cannot be established 
by ordinary direct titration. Accurate results may, however, be 
obtained by a process of colour matching. The titration is carried 
out simultaneously in duplicate nearly to the end-point, a faint 
green. Permanganate is then added alternately in small quanti- 
ties to each of the solutions, which are compared against a white 
ground after each addition, until one sample shows no green tone 
the other still retains a visible trace. [See, further, J. Soc, 
lnd. t 648a.] J. F. B. 
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Colour Reaction of Mercury Fulminate with Phenyl, 
hydrazine. A. Lanchans (Zettsch. angew. C hem., 1918, 31, 
i 161—163)— On treating mercury fulminate with phenylhydr- 
azine, decomposition takes place, and on subsequently diluting the 
liquid with alcohol and adding a dilute acid, preferably sulphur, c 
acid, a reddish-violet coloration is pranced. This reaction maj 
be used as a sensitive test for mercury fulminate The dye can be 
extracted with chloroform, and its reactions indicate that it is 
oararosaniline. It is probable that the mercury plays a part a 
the reaction, since several mercury salts have been used m the 

^When^phenylhydrazine is decomposed with chloride of lime, 
crystals of azibenzene and a yellowish-brown oil are produced. 
The oil consists of benzene, azobenzene and amline: 

2NHPh-NH 2 + 30 = 3H,0 + N, + NPh.NPh, 

2NHPh‘NH« + 20 = 2H 2 0 + 2N 2 + 2C„H 6 . 

[See also J ■ Soc. Chem. Irvl., 1918, 637a.] C - A. M. 

Simple Apparatus ior the Estimation of Urea m Blood 
C N. Peltrisot (J. Pharm. Ghtm., 1918, [vu], 18, 73 80). A 
small nitrometer is described for the estimation of nitrogen by the 
hypobromito method; it is constructed from a 30 c.c. glass bottle 
and a piece of graduated tubing, 8 cm. in length and^i mm. in 
diameter. 

Estimation of Creatinine and Creatine m Blood. AV 

Denis (J. Bid, Chem, 1918, 35 513—5 6). -Ajwmto »jdb 
for creatine and creatinine in the blood can be obtained by FoIuk 
method (A., 1914, ii, 505) if the proteins are first prempitated b 
metaphosphoric acid. 

Detection of Ergotinine. Ludwig AVolter (Chem. feet., 191*, 
42 446).— An alcoholic solution of ergotinine containing 1 pan 
in 1 240 000 gives a distinct reaction with the potassium mercunc 
iodide reagent for alkaloids. The yellowish-red zone, changing to 
violet and then to blue, given by a solution of ergotimne on tte 
addition of sulphuric acid, is characteristic of this a^ralor 
(Tanret). In Rosenthaler's and in tellers modifications o - 
test, a trace of ferric chloride is present. It is essential that . ; 
these tests, and especially that of Tanret should be apphed j 
definite conditions, and in particular that the solution of the 
alkaloid must not be too concentrated, or zones of other ■ c • 
than blue will be obtained. The hypothesis that the coloratum • 
due to oxidation was confirmed by the fact that a trace of hy g 
peroxide could replace ferric chloride in the tret. Wit “■ 
modification, the reaction is rendered twice as sensitive as 
original test. [See also .7. Sue. Chem. 1ml., 1918, 67Ud ^ 

The Value of Tanret’s Reagent for the Detection^! 

Quinine in Urine. G. Pepin (Bull. Set. Pharmacol., 1 > 

337 — 338; from Chem. Zentr., 1918, 1 , 955). Tanrets re g 



analytical chemistry. 


ii. 415 


unsuitable for the detection of quinine in urine, since it yields 
precipitates which are soluble when warmed, even in the absence 
0 f proteins and alkaloids. ^ 

Isolation and Estimation of Small Quantities of Quinine 
in Urine. G. Pepin (Bull. Sci, Pharmacol , 1918, 25, 19—22; 
from Chem. Zentr ., 1918, i, 955).— The quinine is isolated by 
repeated extraction with small quantities of chloroform, purified, 
aod dissolved in a few c.c. of water acidified with hydrochloric 
acid; the alkaloid is converted into a derivative which is soluble 
in water, and estimated by measuring the quantity of the solvent 
necessary for complete solution. The hydrate is suitable for 
amounts of 2 3 mg. and upwards, the picrate for quantities of 
less than 1 mg. Distinct fluorescence is observed with more than 
1/20 mg. dissolved in water (2 c.c.). The presence of antipyrine 
and pyramidone alter the fluorescence and solubility of the picrate. 

H. W. 

Estimation of Purine Bases in Food-stufis. Th. von 

Fellenberg ( Biochem . Zeitsch ., 1918, 88, 323 — 336). — The author 
describes in detail the method employed, the bases being pre- 
cipitated by copper sulphate and sodium hydrogen sulphite, and 
the nitrogen estimated in the precipitate. The purine content of 
a large number of foodstuffs is given. S. B. S. 

Combined Estimation of Tyrosine and Uric Acid in the 
same Solution. E. Hekzfeld and R. Klinger (Biochem. Zeitsch 
1918, 88, 283 — 285) .— Folin’s phenol reagent is employed. It 
fives a colour twice as strong with tyrosine as with uric acid. The 
colour with the solution of the two substances is first estimated, 
:hen uric acid is destroyed by hydrogen peroxide and sodium hydr- 
oxide, then the phenol reagent is added again, under conditions 
specified, and the tyrosine alone is determined colorimetrically. 

S. B. S. 

Detection of Bile Pigments in Serum. A. Fouchet 
[Compl. rend . soc. biol., 1917, 80, 826—828; from Physiol. Ah sir., 
1918, 3. 246 — 247). — Proteins are precipitated by trichloroacetic 
icid, and the precipitate is yellow if bile pigments arc present. 

exposure to air, the precipitate becomes green, the oxidation 
o Hliverdin being accelerated by the addition of ferric chloride. 
The method may be used colorimetrically. S. B. S. 

Modification of Grimbert's Method for the Detection of 
Biliary Pigments in Urine. A. Fouchet (J. Pharm . Chim., 
j > [ v “]> 18i 19 — 20). — Ten c.c. of the urine are treated with 
> c,c. of 10% barium chloride solution, the mixture submitted to 
-entrifugal action, the sediment washed, and then mixed with 

c.c. of a reagent consisting of trichloroacetic acid, 3 grams, ferric 
-loude solution, 2 c.c., and water, 20 c;c. A green coloration 
•eveiops within a few minutes if biliary pigments are present. 

- s ™sitiveness of the test is about 1 in 50,000. W. P. S. 
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Detection of Methylene-blue in Urine. L. Tribondb^ 
( V&mpt . rend. soc. biol. } 1917, 80 , 882; from Physiol. Ab&t r 
1918, 3, 264). — Urine is acidified with acetic acid, fragments of 
thymol are added, and the mixture is boiled. Thymol collects on 
the surface, carrying with it the pigment. S. B. S. 

Approximate Estimation of Proteins in Physiological 
Fluids. Kokuro Nakaseko (Mem. Coll . Sci. Kyoto ; 191 X, 3 
93 — 112). — A preliminary account is given of an acidimetric 
method for estimating proteins by precipitating with picric 3nf | 
in the presence of hydrochloric acid, a given diminution of aciditv 
after precipitation corresponding with a given amount of protein* 
A modification of Esbachs method is also described in which the 
precipitation by picric acid is carried out in the presence of JY/- 2 Q. 
hydrochloric acid instead of citric acid. A modification of Robert* 
and Stolnikov’s application of the Heller test is also describe] 

S. B. S. 

Hydrolysis of Proteins in the Presence of Extraneous 
Materials and the Origin and Nature of the "Humiu" 
of a Protein Hydrolysate. Ross Aiken Goutnku (Scicitcr. 
1918, (N.S.), 48. 122 — 124. Compare A., 1916, i, 681; Hart 
and Sure, A., 1917, ii, 111 ), — The author points out that the 
results obtained by McH argue (this vol., ii, 280) are incorrect, 
because he has failed to recognise that the insoluble residue 
obtained on digestion of caseinogen is humin, and consequently he 
has omitted to take into account the nitrogen in this fraction when 
calculating the distribution of nitrogen in the protein. Ilerce 
the general conclusion is that an accurate estimate of the distri* 
bution of nitrogen in a feeding stuff cannot be obtained by a 
direct application of the Van Slyke method of analysis, even when 
the duration of the hydrolysis is limited to twelve to fifteen hours. 

H. W. B. 

Acetic-Sulphuric Acid Test for Albumin. R. Lwse 

(Pdiclinico, 1918, 25, 224; from Physiol. Abstr 1918, 3 , 223). - 
the test depends on the precipitation of protein by a reagent pre- 
pared by adding 100 drops of glacial acetic acid and 100 drops u 
a 25% solution of sulphuric acid to 100 c.c. of a 10 % solution 
potassium dichromatc. 8 . B. 8 . 

Protein-Sugar, its Estimation. II. Bikrry and (Mjib.1 I* 
Randoin-Vanard (Hoc. Biol., May, 1918; from J . Pharm. Chim- 
1918, [vii], 18, 54). — The following method is suggested for the 
hydrolysis of the protein-sugar compound found in blood. Fifty 
c.c. of the blood are mixed with 50 c.c. of O’ 2% sodium chloride 
solution, diluted with 90 c.c. of water, and 4 c.c. of sulphuric aril; 
mixed previously with 10 c.c. of water are added; the mixtiue » 
then heated in an autoclave at 120 ° for forty minutes. 

W. P. s 




